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TRANSIT COOPERATIVE RESEARCH PROGRAM

The nation’s growth and the need to meet mobility, envi-
ronmental, and energy objectives place demands on public
transit systems. Current systems, some of which are old and in
need of upgrading, must expand service arca, increase service
frequency, and improve efficiency to serve these demands. Re-
search is necessary to solve operating problems, to adapt appro-
priate new technologies from other industries, and to introduce
innovations into the transit industry. The Transit Cooperative
Research Program (TCRP) serves as one of the principal means
by which the transit industry can develop innovative near-term
solutions to meet demands placed on it.

The need for TCRP was originally identified in TRB Special
Report 213—Research for Public Transit: New Directions, pub-
lished in 1987 and based on a study sponsored by the Federal
Transit Administration (FTA). A report by the American Public
Transit Association (APTA), Transportation 2000, also recog-
nized the need for local, problem-solving research. TCRP, mod-
eled after the longstanding and successful National Cooperative
Highway Research Program, undertakes research and other
technical activities in response to the needs of transit service
providers. The scope of vice configuration, equipment, facilities,
operations, human resources, maintenance, policy, and adminis-
trative practices.

TCRP was established under FTA sponsorship in July 1992.
Proposed by the U.S. Department of Transportation, TCRP was
authorized as part of the Intermodal Surface Transportation Ef-
ficiency Act of 1991 (ISTEA). On May 13, 1992, a memorandum
agreement outlining TCRP operating procedures was executed
by the three cooperating organizations: FTA, the National Acad-
emy of Sciences, acting through the Transportation Research
Board (TRB), and the Transit Development Corporation, Inc.
(TDC), a nonprofit educational and research organization estab-
lished by APTA. TDC is responsible for forming the independ-
ent governing board, designated as the TCRP Oversight and
Project Selection (TOPS) Committee.

Research problem statements for TCRP are solicited periodi-
cally but may be submitted to TRB by anyone at anytime. It is
the responsibility of the TOPS Committee to formulate the re-
search program by identifying the highest priority projects. As
part of the evaluation, the TOPS Committee defines funding
levels and expected products.

Once selected, each project is assigned to an expert panel,
appointed by the Transportation Research Board. The panels
prepare project statements (requests for proposals), select con-
tractors, and provide technical guidance and counsel throughout
the life of the project. The process for developing research
problem statements and selecting research agencies has been
used by TRB in managing cooperative research programs since
1962. As in other TRB activities, TCRP project panels serve
voluntarily without compensation.

Because research cannot have the desired impact if products
fail to reach the intended audience, special emphasis is placed
on disseminating TCRP results to the intended end-users of the
research: transit agencies, service providers, and suppliers. TRB
provides a series of research reports, syntheses of transit prac-
tice, and other supporting material developed by TCRP research.
APTA will arrange for workshops, training aids, field visits, and
other activities to ensure that results are implemented by urban
and rural transit industry practitioners.

The TCRP provides a forum where transit agencies can coop-
eratively address common operational problems. TCRP results
support and complement other ongoing transit research and
training programs.
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PREFACE

FOREWORD
By Staff
Transportation
Research Board

A vast storehouse of information exists on many subjects of concern to the transit in-
dustry. This information has resulted from research and from the successful application
of solutions to problems by individuals or organizations. There is a continuing need to
provide a systematic means for compiling this information and making it available to
the entire transit community in a usable format. The Transit Cooperative Research Pro-
gram includes a synthesis series designed to search for and synthesize useful knowledge
from all available sources and to prepare documented reports on current practices in
subject areas of concern to the transit industry.

This synthesis series reports on various practices, making specific recommendations
where appropriate but without the detailed directions usually found in handbooks or de-
sign manuals. Nonetheless, these documents can serve similar purposes, for each is a
compendium of the best knowledge available on those measures found to be successful
in resolving specific problems. The extent to which these reports are useful will be tem-
pered by the user’s knowledge and experience in the particular problem area.

This synthesis will be of interest to transit agency general managers, their legal, risk
management, engineering and construction staffs, and others dealing with contract
management issues on behalf of transit agencies. It offers information from selected
transit agencies about the underlying causes of construction disputes and practices in use
today to identify and resolve them before they become formal claims. The synthesis fo-
cuses on avoidance and resolution of disputes, examines ways of settling disputes at
their inception, and considers the experiences of the transit industry in the use of alter-
native dispute resolution techniques.

Administrators, practitioners, and researchers are continually faced with issues or
problems on which there is much information, either in the form of reports or in terms
of undocumented experience and practice. Unfortunately, this information often is scat-
tered or not readily available in the literature, and, as a consequence, in seeking solu-
tions, full information on what has been learned about an issue or problem is not as-
sembled. Costly research findings may go unused, valuable experience may be overlooked,
and full consideration may not be given to the available methods of solving or alleviat-
ing the issue or problem. In an effort to correct this situation, the Transit Cooperative
Research Program (TCRP) Synthesis Project, carried out by the Transportation Research
Board as the research agency, has the objective of reporting on common transit issues
and problems and synthesizing available information. The synthesis reports from this
endeavor constitute a TCRP publication series in which various forms of relevant infor-
mation are assembled into single, concise documents pertaining to a specific problem or
closely related issues.

This report of the Transportation Rescarch Board addresses a major focus of transit
management, to maintain projects and programs within overall budget and time parame-
ters, but does not address the experiences of the industry with regard to lawsuits involv-
ing unresolved disputes and claims.



To develop this synthesis in a comprehensive manner and to ensure inclusion of
significant knowledge, available information was assembled from numerous sources,
including a number of public transportation agencies. A topic panel of experts in the subject
area was established to guide the researchers in organizing and evaluating the collected
data, and to review the final synthesis report.

This synthesis is an immediately useful document that records practices that were ac-
ceptable within the limitations of the knowledge available at the time of its preparation.
As the processes of advancement continue, new knowledge can be expected to be added
to that now at hand.
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SUMMARY

MANAGING TRANSIT CONSTRUCTION
CONTRACT CLAIMS

This report examines the underlying causes of disputes in construction and the practices
used to identify and resolve them before they become formal claims. Transit agencies in the
United States and Canada with construction programs during the last 5 years were asked to
answer a detailed questionnaire concerning their experiences. The responding agencies
represent $10.5 billion of construction investment during this period.

The majority of agencies (52 percent) reported that the trend of cost growth from dis-
putes and claims remained constant, while the rest of the agencies were evenly split between an
increasing trend and a decreasing trend. Agencies reported that they experienced an average cost
growth of seven percent of contract value from settlement of disputes and claims for heavy civil
contracts, with responses varying from a high of 20 percent to a low of 2.2 percent.

A number of studies have examined the underlying causes of claims and disputes and
concluded that deficiencies in contract documents typically account for half of all problems
and site conditions account for 20 percent. Site conditions have a higher dollar value of
settlement, representing 35 percent of settlement dollars. Transit agencies should expect
greater site condition problems because of the nature of the contract work when compared
with the general construction industry, which involves more vertical work.

The legal jurisdiction of construction contracts, including contracts with federal funding
participation, is state law. However, one federal court has recently applied federal case law
rather than state case law, when federal funds were involved. Also, federal case law prece-
dent is typically followed by state jurisdictions if the contract clause in dispute follows fed-
eral wording and there is no state case law precedent.

Two recent developments in establishing the construction time of contracts have proven
effective in reducing the contract specified duration and in further reducing the achieved
construction duration. These techniques are called the A plus B method and the incen-
tive/disincentive method of bidding contract time. These practices have been especially ef-
fective with repair, rehabilitation, and replacement contracts.

An effort has been initiated by the professionals involved in underground construction to
reduce or manage disputes involving geotechnical matters. Three techniques are involved
in the effort. The first is to provide in the bid documents the engineer’s appraisal of the
likely ground conditions anticipated. This document is currently referred to as the Geo-
technical Design Summary Report to be superseded by the Geotechnical Baseline Report.
The second technique is the escrowing of the contractor’s bid documents; and the third is
the creation of a Dispute Review Board (DRB) to hear disputes relatively contemporane-
ously with construction and to submit nonbinding findings, which it is hoped, would be
adopted by both parties, settling the dispute. Transit agencies with underground projects
have adopted these practices except where stopped by pressure from contractors opposed to
the escrowing of bid documents. The use of DRBs is also spreading fairly rapidly outside of
underground construction as reports of the success of this technique spread.

Transit agencies have also adopted a number of industry techniques to prevent disputes
by improving the quality of the design documents. A high percentage of agencies require



their design organization to establish and use a quality assurance program during the de-
sign of transit projects. No pattern emerged as to how the design is accomplished, whether by in-
house resources, the use of an engineering management consultant, or by separately awarded
design contracts. Agencies appear to use varying combinations of the three techniques.

The majority of transit agencies also use three additional techniques during design to re-
duce overall program cost. These are design reviews during design, value engineering
studies and constructibility reviews. Analyses of cost/benefit ratios of these techniques all
show a 10 to 1 or better return on investments. Agencies not currently using these practices
are strongly advised to consider them.

Analysis of dispute avoidance during construction shows that the people involved in the
project delivery have the greatest impact on the success of a particular project with regard
to avoiding disputes. Team building and partnering and, to a limited extent, DRBs are ap-
proaches to successful project delivery through enhanced cooperation. Partnering is being
carried out by a number of transit agencies.

Transit agencies have also widely adopted a number of techniques in general industry
use for early recognition and resolution of problems, including requiring comprehensive
construction schedules with regular updates, proactive negotiations, and review of project
documentation. These and other techniques are all widely and aggressively used by transit
agencies.

The one area in which transit significantly lags construction industry management is the
distribution of authority to settle disputes to field staff. This may be explained by the central
Jocation of transit project staff with headquarters staff contrasted with industries
whose project staff are distributed over wide geographic regions. This is reflected in the
dispute avoidance and early resolution training or lack thereof, of ficld personnel. Only 50
percent of transit agencies report the use of training in their practices of disputes and
claims management.

Another area that seems to warrant improvement is the formal or informal practice of
many transit agencies to wait until project completion to address disputes. Studies indicate
that this practice can lead to higher contractor recovery than prompt resolution.

In conclusion, transit agencies devote considerable efforts to both prevent and minimize
dispute growth into formal claims and litigation. Transit agencies have also implemented a
npumber of additional techniques to minimize disputes and claims. Based on industry stud-
ies, these practices will save project cost growth and enhance the quality of project delivery.



CHAPTER ONE

INTRODUCTION

BACKGROUND

In the mid and late 1980s and early 1990s, a significant
number of new starts and additions to existing transit systems
were initiated throughout the United States and Canada. As
construction on these programs got under way, it was soon
recognized that management of disputes and claims required a
major focus of management, to maintain projects and pro-
grams within overall budget and time parameters.

This synthesis was initiated to study the underiying reasons
for construction contract disputes in transit construction and to
identify methods used for dispute avoidance and resolution.
The synthesis focuses on the avoidance and resolution of dis-
putes and examines ways of settling disputes at their incep-
tion, before they become formal claims or lawsuits. It also
considers the experiences of the transit industry with the use of
alternate dispute resolution techniques. It does not address the
experiences of the industry with regard to lawsuits involving
unresolved disputes and claims.

Construction contracts entered into by mass transit agen-
cies are frequently attended by significant risk of exposure to
change order requests and claims. This is especially true of
contracts for subsurface construction of rail lines and stations
and the acquisition of specialized equipment. These claims in-
volve numerous issues, such as contract ambiguities, changes
and additions to the contract, differing site conditions, sched-
ule delays, stop work orders, errors and omissions in the con-
tract plans and specifications, acceleration of the contract by
the agency, defective work by the contractor seeking indemni-
fication from third parties, warranty/guaranty clauses, incen-
tive/disincentive clauses, recovery of liquidated damages, and
contractor interface. In addition, there are issues related to ex-
ternal entities, such as the public, businesses, politicians, and
regulatory agencies that may be concerned with property ac-
quisition, franchise utilities, and funding restraints. The com-
plexities that arise significantly increase the exposure of transit
agencies to large construction change order requests and
claims, Effective cost controls and claims management require
a sophisticated, anticipatory approach to avoid, resolve, or
defend against such claims. Processing these claims consumes
considerable management time and frequently requires the re-
tention of additional consultants as well as legal firms. As the
volume of unresolved disputes grows, relationships with the
contracting community can deteriorate. This may lead to
higher bid costs and the actual withdrawal from the bidding of
some otherwise capable contractors. The early recognition,
identification, and resolution of disputes can lessen manage-
ment costs and administrative efforts and lower overall pro-
gram costs, benefiting the public, the agency, and the contrac-
tor. The public will be the prime beneficiary of effective

dispute resolution as, ultimately, it is the public that pays the
costs either directly or indirectly through various payment or
taxing vehicles.

SCOPE OF WORK AND APPROACH OF
THE SYNTHESIS

The goals of this synthesis are to 1) compile current infor-
mation on the causes of contract adjustments and claims, 2)
examine practices to avoid or minimize these causes, 3) in-
vestigate techniques for early recognition of potential disputes,
and 4) explore alternative approaches to resolving disputes
before they result in formal claims or lawsuits.

To meet these goals, a survey questionnaire was prepared
and sent to all known transit agencies in the United States and
Canada that engaged in construction within the last 5 years.
Follow-up telephone conversations were held as necessary to
clarify responses to the survey questionnaires. In addition, a
literature review was conducted on trends and practices used
in the construction industry to avoid and resolve claims and
disputes, with particular focus on studies that have made a fi-
nancial comparison of the results of using different resolution
techniques.

The information received from responses to the question-
naires was then collated and analyzed 1) to study the methods
used in the transit industry to identify techniques that are most
effective in avoiding and resolving disputes, 2) to discuss how
individual methods are used, 3) to discuss the results received
from the transit industry, and 4) to present the results obtained
from the literature search. Appendix A is a copy of the ques-
tionnaire.

KEY TERMS AND CONCEPTS

The language used in the construction industry for describ-
ing unresolved issues between contractors and owners, as well
as with other parties to the contract process, is not well de-
fined, leading to various interpretations of the problem. The
two particular definitions that are important to this synthesis
are the key terms dispute and claim. An example of the prob-
lem is the use of the word “claim.” Many people involved
with resolution of disputes and claims in the construction in-
dustry understand a claim to be an insurance matter and
therefore conclude that the person working on resolution of the
claim is an insurance adjuster. As used in this synthesis, a
dispute refers to a contract related issue that has not yet be-
come a matter of formal process; a claim develops from a dis-
pute and has reached the stage where formal proceedings or



legal actions are underway. A third term with varying interpre-
tations is user change. A user change is initiated by the
owner to modify the construction as a result of influences out-
side the contract. A dispute arises from disagreements within
the contract documents. For example, the passage of the
Americans with Disabilities Act (ADA) required remodeling
contracts to comply by January 26, 1992 and all new con-
struction compliance by January 26, 1993, which made many
agencies change active contracts to accommodate the require-
ments of the new legislation. It is possible that a user change
could end in a dispute or claim if a negotiated agreement can’t
be reached as to dollars or time for the added work. However,
the intent of this synthesis is to eliminate from consideration
the effects of user changes and to focus on disputes and claims
with an emphasis on their early identification and resolution
by the agencies. The questionnaires that were sent out to the
transit agencies included a list of definitions to be used in an-
swering the questionnaire, even if the definitions differ from
the individual agency’s practice.
The definitions are as follows:

¢ Dispute—A contractual problem involving conflict be-
tween the parties concerning cost, scope, delay, differing site
conditions, time of performance, etc., which is not yet formal-
ized into a request for contract adjustment or lawsuit. This is
the initial disagreement if the request for change order is not
resolved successfully.

¢ Claim—A dispute that has progressed to the stage of a
formal request for additional money for a lawsuit. In the con-
text of this questionnaire, a claim is a formal process with
contractual and legal implications. For example, a dispute has
ripened into a claim when the contractor submits a formal re-
quest for a contract adjustment or a legal complaint or lawsuit
has been filed. Also, a dispute may become a formal claim
when it is not resolved at the field or project level, and is
passed up to the central office for formal processing. A claim
is contrasted with a dispute, which is a problem that has not
been formalized with any legal trappings.

e User change—Sometimes referred to as owner change; a
change in the original construction program prompted by the
end user or occupant of a facility or project. It is caused by
factors external to the contract requirements. For example, re-
vising an awarded contract to accommodate new state or fed-
eral requirements, e.g., when ADA became law. User changes
are contrasted with other contract changes that may be caused
by design errors, constructive changes, and differing site
conditions, which are internal to the contract requirements.

Contract language also leads to difficulties in providing a
clear distinction between a dispute and a claim. All respondents
indicated that the contractor was required to provide written
notice as a prerequisite to filing a claim against the agency.
Thus, while the contractor and the agency may have every in-
tention to settle the dispute at an early stage, the contractor is
faced with the contractual provision of providing timely writ-
ten notice of a claim. This notice of a potential claim then trig-
gers formal tracking procedures in the agencies for claims
filed, even though the issue may be satisfactorily resolved at

an early stage by the project participants. It is not the intent of
this synthesis to suggest that any changes of contract provi-
sions to eliminate the written notice should be made.
Written notice provides a clear and necessary function to
allow the agency representatives to immediately and fully
investigate the circumstances under which the contractor has
provided notice of claim and allows the agency to track the
contractor’s cost related to the issue. Publications issued by
contractors’ organizations (for example, the Associated Gen-
eral Contractors) emphasize to their members the need to
promptly and quickly file a written notice of claim to preserve
their rights for additional compensation and/or time for a
situation that is extracontractual. This seems to be a matter of
a contract requirement to preserve the contractor’s rights to
pursue as a claim any dispute that is not resolved during the
project.

A literature search was conducted to understand current in-
dustry practice with regard to the terminology of a dispute and
a claim. This nomenclature problem was the subject of an in-
depth study by the Construction Industry Institute (CII). CII
was founded in 1983 to improve the total quality and cost ef-
fectiveness of the North American construction industry from
project conception to successful startup operations (7). CII re-
ports that the construction industry is the United States’ larg-
est industry. Studies by the CII provide other definitions of
disputes and claims (2). The CII study first made a survey of
construction industry literature and then drew a chart depict-
ing the time flow of a problem from its inception through final
litigation (Figure 1). The study defined a claim as an unre-
solved request for additional compensation and/or schedule
adjustment. Any request for equitable adjustment (time and/or
money) becomes a claim when it cannot be resolved at the
project level with established procedures in a timely fashion.
The CII study presented five stages, as shown in Figure 1,
between the identification of a problem and its ultimate reso-
lution in litigation. These five stages are:

1. Problems are part of the normal construction process
and are generally resolved by daily management.
Disagreements arise when the project participants can-
not resolve a problem without substantial negotiation.
Certain procedural steps (i.e., notice) and posturing are
required, but the result is a negotiated agreement at the
project level.

3. Disputes arise when the project participants are unable
to resolve a disagreement in a timely manner. Persons
outside the field staff become involved to resolve the
matter at the project level.

4. Conflicts arise when the dispute cannot be resolved at the
project level and internal and specialized consultants are
engaged to address dispute entitlement and qualification.

5. Litigation is when final resolution is sought by invoking
the process of binding resolution by courts or other legal
forums.

(4

This synthesis focuses on the first three stages of the CII
definition which show the handling of the issue at the project
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FIGURE 1 Escalating nature of problems (6).

level. However, it must be remembered that this is not a
clear boundary and that agencies’ customs and practices are
different.

The term “user” merits some clarification. In commercial
construction, the user would commonly be the owner of the
completed facility. In most cases in the transit industry, the
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user would be the constructing agency, which is commonly
also the system operator. However, this is not a universal cir-
cumstance. Some operating agencies are not the constructing
agencies. When this occurs, the user should broadly be con-
sidered to include both the constructing agency and the operat-
ing agency.



CHAPTER TWO

OVERVIEW OF RESPONSES

RESPONDING AGENCIES

A total of 21 responses were received from the 33 agencies
that were solicited (a response rate of 64 percent). A list of re-
sponding agencies is contained in Appendix B. Questionnaires
were sent to all transit agencies in the United States and Can-
ada, including the commuter rail agencies, that have under-
taken construction in the last 5 years to either create a new
system or add to existing systems. Some of these agencies had
completed their construction and had trimmed the agency sup-
port staff accordingly. The construction records were then also
retired or were otherwise unavailable. The result is that a very
high rate of return occurred from the agencies with active
construction programs at the time the questionnaire was
submitted to the agencies. This indicates a high level of inter-
est in the Synthesis subject matter among transit agencies. Of
the 21 agencies responding, 20 indicated the total value of
their construction program over the last 5 years. The combined
total for these 20 agencies exceeds $10.5 billion.

GENERAL INFORMATION

The agencies reported a widely varying use of consultants
in their program execution. The use of engineering manage-
ment consultants and individual designer contracts showed no
pattern. Several agencies with large programs reported using
both techniques. However, it does appear that the vast amount
of design work was accomplished by consultants.

Agencies were much more involved with agency employ-
ees in managing the construction than in the design phase of
projects. However, this practice also varied widely, from hiring
a program manager for the construction program to hiring in-
dividually awarded construction inspection contracts.

The survey found that seven of the 21 reporting agencies
require escrow of bid documents by contractors with the
submission of bids; one of these agencies limited the require-
ment to large contracts. Thirteen of the responding agencies
(62 percent) required a resource loaded CPM schedule follow-
ing award. The response indicates that some agencies varied
the types of schedules required from the contractor depending
on the type and size of contract. As mentioned earlier, all 21
agencies report that a contractor must submit a written notice
of a claim as a prerequisite to asserting a claim. Three agen-
cies require that the contractor provide cost records with the
claim and two require revised time schedules. Several agen-
cies have other individual submittal requirements that appear
to satisfy a local requirement.

All agencies report that they track the cost growth of con-
tracts from the point of final award to final closeout. Cost
growth is the final contract value at completion and closeout

compared to the value of the contract at award. Nineteen of the
21 respondents (90 percent) do seek to recover cost growth
from others. Table 1 shows the efforts that the responding
agencies have made to recover cost growth from various proj-
ect participants. Table 2 tracks the cost growth that has been
experienced by the agencies reported from their history for the
last 5 years by type of contract.

TABLE 1

EFFORTS TO RECOVER COST GROWTH FROM VARIOUS
PROJECT PARTICIPANTS

Percent of Agencies Project Participants
81 Design Engineer
48 Construction Manager
48 Project Insurance
81 Liquidated Damages
43 Actual Damages By Contractor
43 Third Parties

Source: Questionnaire responses of 21 agencies

TABLE 2

REPORTED CONTRACT COST GROWTH PERCENTAGES

FROM DISPUTES AND CLAIMS
Type of High Low Average
Contract (%) (%) (%)
Heavy Civil 20 22 7.0
Systems 20 1 4.1
Purchase 10 1 34

Source: Questionnaire responses of 21 agencies

Not all agencies that responded to the questionnaire re-
ported individual figures to separate user changes from the
total growth in the contract. All agencies reported that they did
track total growth of contracts. Several agencies commented
that the principal form of growth in contracts results from poor
definition of scope by the user and from additional user
changes, requiring amendments or changes to the contract.
The growth in claims and disputes was as high as 20 percent
in one agency for both systems and heavy civil contracts; four
agencies reported a low of 3 percent in heavy civil contracts;
one had only 2.2 percent from claims and disputes; and one
agency reported only a 1 percent growth in systems contracts
attributable to disputes and claims. Average cost growth re-
ported on heavy civil contracts was 7 percent in disputes and
claims and 4.9 percent on the average systems contract.
Agencies were also asked to report on the trend in the cost
growth in contracts in the last 5 years. The results are shown
in Table 3. Twenty-four percent of the agencies reported that



TABLE 3

REPORTED TRENDS IN COST GROWTH PERCENTAGES IN
LAST 5 YEARS

Type of More Less Same
Contract (%) (%) (%)
Heavy Civil 24 24 kY
Systems 24 0 76
Purchase 0 0 100

Source: Questionnaire responses of 21 agencies

the trend for cost growth was increasing. Twenty-four percent
(five agencies) experienced less or declining cost growth,
while the majority (52 percent) said that the trend was remain-
ing the same. In systems contracts, 24 percent reported more
claims as time passed and 76 percent reported that the claims
and disputes were remaining at the same level. In purchase
contracts, 100 percent of the respondents said that the trend
was flat, with no growth and no decline.

Most surprising in these figures is that there is so little
overall decline in the cost growth from disputes and claims.
Since the mid 1980s there has been recognition by most major
owner organizations that additional attention and emphasis
needed to be placed on reducing the cost of disputes and
claims. Significant efforts have been made over the last 10
years to introduce various forms of alternate dispute resolution
to the construction industry, all with the expectation that
costs would be controlled or reduced and that added benefits
to the project construction staff would follow. It seems from

the questionnaire responses that, to date, the agencies have not
received significant benefits from procedures implemented in
the past. When the agencies were asked about cost growth as
a result of user changes, separate from dispute and litigation,
38 percent stated that there was increase in user directed
changes resulting in cost growth, 38 percent said they were at
the same level, while 24 percent experienced a decrease.
When asked their opinions as to the reasons for these trends,
29 percent said that the type of work is becoming more com-
plex, creating more potential for claims to arise, and more dif-
ficult to bid, resulting in changes. Ten percent attributed the
changes to a decline in the quality of the design documents, 14
percent to third-party requirements and 39 percent to regula-
tory requirements that had to be incorporated into existing
contracts. Los Angeles reported declining user changes was
due in part to implementation of a lessons learned program.
Transit agency response to the incidence of disputes is that
38 percent indicate an increase, 5 percent indicate a decrease,
and 57 percent respond that they were essentially the same in
frequency and severity over the last 5 years. The reasons given
for indicated increases were that the work was more difficult
to bid (19 percent); the quality of the contract documents (29 per-
cent); the quality and expertise of the contractors (33 percent);
agency staffing and budgeting limitations (10 percent); man-
datory inclusion of the federal requirement for a differing site
condition clause (5 percent); and a surprising 57 percent attributed
the increase or the lack of decline to the business climate (some
responses had multiple causes). A discussion concerning the
differing site condition clause is included in chapter 5.



CHAPTER THREE

TYPES OF DISPUTES AND CLAIMS AND THEIR CAUSES

INTRODUCTION

One of the unresolved difficulties in an exchange of infor-
mation on change orders, disputes, and claims is a common
agreement on terminology. The language used between the
parties, the contractor and owner, to describe a given situation
is frequently at variance. This problem makes direct compari-
sons between studies and data gathering based on various per-
sonal classifications of problems somewhat murky. But review
of the literature and responses from the questionnaire indicate
commonality of the general trends. So, while the precise cause
or nature of a problem may not be exact as a result of individ-
ual judgment and interpretation, the thrust of the emphasis
that should be applied to reduce change orders, disputes, and
claims becomes apparent. A study authored at the University
of California, Berkeley, illustrates the differences in language
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used by contractors and closely examines the underlying
causes of contractor initiated requests for compensation (3). Of
particular interest is that 55 percent of such problems were
shown to be caused by contract documents (Figure 2). The
authors of the study had scrutinized more than 600 projects to
determine the causes of changes and claims on these projects;
they classified the causes in two different ways. The first was
through the language assigned by the contractor to the prob-
lem. Figure 3 shows this distribution. The authors then studied
each one of the changes and claims in some detail to deter-
mine their underlying causes. The results of this study are
shown in Figure 2. This analysis represents the frequency of
the claims, not their dollar value. The authors note that root
causes of claims show differing site conditions at 20 percent of
the total number submitted, but they account for 35 percent of
the total dollar value of changes and claims (3).

Contractual Duty

ROOT CAUSE OF CLAIMS
FIGURE 2 Relative frequencies of claims based on root cause(s) (6).
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ROOT CAUSE OF CLAIMS
FIGURE 3 Relative frequencies of claims as argued by contractor (6).

PREVIOUS STUDIES

The 1983 NCHRP Synthesis of Highway Practice 105:
Construction Contract Claims: Causes and Methods of Set-
tlement (4) reported on an exhaustive study of the underlying
causes of construction disputes and claims. While this study
may seem dated, one individual currently involved in transit
disputes and claims remarked that it is still relevant and appli-
cable to transit. The synthesis identified five principal causes
of claims: 1) time problems and liquidated damages, 2) addi-
tional compensation for unanticipated conditions, 3) ambigu-
ous contract provisions, 4) extra work, and 5) changes in de-
sign and specifications. The synthesis then discussed in some
detail and specificity, shown here in Table 4, the causes of
claims that had been identified in highway construction.

A study was performed at the University of Calgary in Al-
berta, Canada of the claims originating from 24 different proj-
ects involving both public and private owners. Of the total, 49
percent of the claims involve increases in scope, 20 percent
involve claims as a result of excessive cold weather and other
weather related incidents, 17 percent involved restricted access
and 15 percent were claims for accelerations (5).

A study conducted at Purdue University for the U.S. Army
Corps of Engineers, Construction Engineering Research Labo-
ratory, focused on how to improve the design to ensure the

quality of construction contract documents (6). This study re-
ported that “approximately half of all construction contract
modifications can be attributed to design deficiencies.” The study
further defined a design deficiency as “Any deficiency in the
drawings and or specifications which results in the facility
which would not adequately perform its intended mission.”
The report summarized the most common design deficiencies
into one of the following three types (6): 1) Contract Docu-
ment Conflicts—Discrepancies between drawings and specifi-
cations; 2) Interdisciplinary Coordination Errors—Conflicts or
interference problems between structural, mechanical, electri-
cal etc. and 3) Technical Compliance Discrepancies—Non-
adherence to the appropriate design guidelines, technical
specifications, or building codes.

An article in the periodical Architecture also cited that 50
percent of change orders, disputes, and claims to the contract
are the result of deficiencies in design documents of both
specifications and drawings (7).

A study reported in the American Society of Civil Engi-
neers’ (ASCE'’s) Journal of Management and Engineering re-
ported the cause of disputes in construction based on struc-
tured interviews with attorneys, contractors, and designers (8).
Figure 4 shows the results of these interviews, with defective
specifications being one-third of the total as a primary source
of disputes.
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TABLE 4
CAUSES OF CLAIMS (4)

Contractor Practices
Inadequate investigation before bidding
Unbalanced bidding
Bidding below cost and over optimism
Poor planning and use of wrong equipment
Failure to follow authorized procedures

Contracting Agency Practices
Changes in plans or specifications
Inadequate bid information
Inadequate time for bid preparation
Excessively narrow interpretation of plans & specs
Restrictive specification
Contract requirements for socioeconomic objectives
unrelated to the construction process

Personal Factors
Incompatible personalities
Adverse attitudes

Institutional Factors
Complex construction

Contract Documents
Exculpatory clauses
Mandatory notice requirements
Finality of engineer’s decisions
Changed conditions clauses
Out of date specifications

Contract Awards
Diversity of state contract award procedures
Treatment of bid mistakes

Contract Administration
Coordination
Interpretation of policy
Inspection standards
Administrative styles
Documentation
Funding schedules
Political considerations

Claims Settlement Practices
Encouragement of project-level settlements

Lengthy performance period Delegation of settlement authority to field supervisors
High quality requirements Effectiveness of field/headquarters consultation
Response Attorneys Contractors Designers Total
Changed Conditions 6 5 6 17
Defective Specifications (5) 3) 2) (10)
Subsurface Problems (1) (%)) (3) (5)
Payment Issues 2 4 3 9
Time and Delays 2 0 0 2
Errors in Bid 0 0 1 1
Lack of Communication 0 1 0 1
Total 10 10 10 30

FIGURE 4 What is primary source of disputes in construction? (10)

TABLE 5
CAUSES OF DISPUTES: AGENCY PERCEPTIONS (9)

Cause Percent of Projects
Design defects 38
Third-party actions/inaction’s 36
Unknown conditions 35
Agency actions/inaction’s 18
Contractor problems 5

Note: Based on 102 representative profiles provided by 42 different agencies.
The percentage exceeds 100 percent as more than one factor may have been
reported to have caused a dispute.

A previous study reported on the causes of disputes based
on agencies’ perceptions, shown here in Table 5 (9). These re-
sults show a somewhat smaller percentage of disputes caused
by design problems, 38 percent, however, it is still the most
common cause. Unknown conditions, either differing site con-
ditions or misrepresented site conditions, were at 35 percent of
causes, a higher figure than earlier described results of the

Berkeley study of 600 projects (3). This is most likely attribut-
able to the earlier study’s inclusion more vertical construction
in the study base, while highway and transit construction,
which typically involves a higher percentage of horizontal
construction, would experience greater site problems as a root
cause.

TERMINOLOGY OF DISPUTES AND CLAIMS

This synthesis focuses primarily on requests for extra com-
pensation or time as “a result of circumstances within the
contract” as contrasted to user requested “additions or changes
to the contract.” The cost impact of a dispute involving time
quickly rises in dollar value. Contractors normally expect to
recover their fixed field overhead costs, including extended
time on the project for equipment, management, and the pro-
vision of utilities and supplies, and to receive an allocation for
home office overhead and to be relieved from either liquidated



or specified damages. It is also common practice in the transit
industry for the contracts to be interdependent so that delay in
one contract can impart serious cost consequences or delays to
other contracts that are adjacent physically or are follow-on
contracts.

The following are key definitions listed in the questionnaire
of types of disputes and claims used in this study:

o Constructive Change—A change in the scope of work
required by circumstances or the conduct of the owner, engi-
neer, or other agents of the owner that lacks the formality of a
directed change order.

e Impact Claim—Typically in construction disputes, an
impact claim includes delay, disruption, acceleration, or lost
labor productivity rather than the direct cost of performing the
work.

¢ Delay—An event or condition that results in an initiation
or completion of a work activity or project that is later than
originally planned.

o Differing Site Conditions—A material difference be-
tween the actual site conditions and those conditions indi-
cated by the contract documents, or that could have been rea-
sonably anticipated from the contract under normal
circumstances.

The federal courts have decided that a differing site condi-
tion (DSC) must pre-exist the creation of a contract (10).
There is some uncertainty in several cases about exactly when
this period commences, either at advertisement, award, or the
commencement of construction, but it cannot involve the
modification of geologic conditions after award of the contract.
Examples of differing site conditions that would not be al-
lowed by federal courts include the abnormal rise in ground
water based on an unusually wet rainy season after award of
the contract; or the addition of water caused by flooding or a
hurricane after award of the contract. The rationale is that the
contractor is responsible for site conditions once it has re-
ceived possession of and responsibility for the construction
site, through award of the contract. Litigation based on this
particular condition precedent to a DSC apparently has not
been reported by any of the states.

Many of the mass transit systems are being upgraded, ex-
panded, or newly constructed using transit grants from the
U.S. federal government. This financial benefit does not come
without certain requirements in contracting between the
agency and its contractors. The use of federal money imple-
ments certain DOT regulations and Federal Transit Admini-
stration (FTA) grant agreements that trigger flow-down
clauses to the agency. Agency contracts using federal funds
must include certain clauses concerning terminations, energy
conservation, the Buy American Act, rights in data and copy-
rights, record retention, remedies, equal opportunity, the Civil
Rights Act, notice of federal requirements, the Americans with
Disabilities Act, cargo preference, labor provisions, audits and
inspection, environmental requirements, privacy, integrity
certification, lobbying certification, and participation by dis-
advantaged business enterprises. Additionally, there are spe-
cific clauses required to be in the agencies’ construction contracts,
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including provisions for liquidated damages, labor standards,
and equal employment opportunity (1). One respondent to the
survey indicated that these requirements can limit competition
for construction contracts. Generally, the FTA policy is to al-
low state law to be applicable to the interpretation of the con-
tract, except to the extent that the dispute is over specific lan-
guage in the FTA grant.

A review of the state laws concerning procurement dis-
putes at the state and local levels characterizes the situation as
a hodgepodge of remedies (12). This study noted that a num-
ber of states have still not consented to be sued on contract
disputes in their own courts and therefore have not waived the
defense of sovereign immunity. The doctrine of sovereign im-
munity limits the liability of government for its actions. Most
of these states provide a dispute resolution procedure that is
administrative in nature but offers little in the way of appeal-
ability. Other states impose liability limitations of such admin-
istrative procedures (12). In a recent case, one transit agency
successfully used sovereign immunity as a defense for a claim
for prejudgment interest when the transit agency breached a
settlement agreement (12).

Notwithstanding specific contract language making state
law applicable, a federal circuit court has ruled that federal
law should be applied to interpreting and applying the federal
remedy clauses when federal funds were part of funding. The
main point of this discussion is that contract administrators
should be aware of court decisions that interpret current con-
tract language. A hindrance to early dispute recognition and
settlement can be the rejection of a dispute based on contract
language that is either inappropriate, unenforceable, or in
some cases, contrary to public policy (for example, a no dam-
age for delay clause in some jurisdictions). In the case cited
above, the U.S. Circuit Court refused to enforce a contract
provision requiring prompt written notice of a differing site
condition (which would have been upheld under state law) be-
cause the court ruled that, under federal law, constructive or
actual notice of the condition by the owner allowed recovery
(12). Additionally, if the contract language in a specific con-
tract parallels or is similar to federal language, a decision most
likely will be made based on federal precedent, if no precedent
exists at the state level.

The distinction between a dispute and a claim can also
have somewhat bizarre consequences. In 1978, Congress
passed the Contract Disputes Act applying to all federal con-
tracts. A court ruled in 1991 that a dispute between the parties
must exist before a lawsuit could be brought. The court ruled
that for a dispute to exist, a claim submitted by a contractor
must have been rejected by the contracting officer. If the con-
tracting officer failed to respond, a dispute did not exist, and a
lawsuit could not be filed (13).

Apparently, many contracting officers frustrated the con-
tractors remedy rights by refusing to respond to a claim. Be-
tween 1991 and the end of 1994, more than 200 litigations ar-
gued the existence of a dispute. However, in mid 1995 a federal
circuit court revised this ruling and returned the appearance of
reason to the remedy provision of federal contracting (13).

This type of dalliance on the part of contract administra-
tors did not serve their projects well. Later discussion will
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document its counterproductivity. This type of environment ill
serves the owners’ interests and certainly the contractors’ in-
terests. Unfair dispute handling by an agency can lead to
higher future bids by contractors who must raise contingen-
cies to cover their costs. This situation was observed by Philip

K. Howard, in his book, The Death of Common Sense, which
states “litigation is a world in which lawyers manipulate
the detailed rules of procedure to harass the other side and
delay for years any reckoning for their client’s conduct”
14).



CHAPTER FOUR

CLAIM AVOIDANCE PRACTICES

The construction industry has developed a number of prac-
tices to minimize cost growth through better planning and
execution. This chapter looks at the techniques and practices
reported by the responding transit agencies.

INDUSTRY PRACTICES

The construction industry has focused on a number of
practices to enhance the quality of contract documents, to im-
prove the functionality of the completed facility, and to quickly
handle evidence of an impending dispute through early prac-
tices rather than allowing disputes to fester, grow, and drag on
over time. These efforts, discussed later in this chapter, include
constructibility reviews, quality assurance of the contract
documents, value engineering, obtaining and presenting suffi-
cient geotechnical information, and overall management of the
program and the project during its initial planning and design.
Additionally, a recent development has been identification of a
litmus test for a project to indicate the likelihood of encounter-
ing serious disputes.

Quality Assurance of Contract
Documents

In the late 1980s, the trade publications, general news
magazines, and most newspapers carried reports about the in-
surance crisis that had overtaken many professional compa-
nies. Trade publications discussed the risks of “going bare”
when the cost of obtaining errors and omissions (E&O) insur-
ance was becoming prohibitive. Since that time, the number of
claims made against E&Q policies has steadily declined and
the talk about an insurance crisis has all but disappeared. (No
article could be located that discusses the reasons for the de-
cline of E&Q claims made against architects and engineers.)
However, the technical press has been full of articles on meth-
odologies to improve the quality of the completed design with
one obvious objective being to reduce the E&O claims made
against architects and engineers. If the decline in claims made
against architects and engineers truly reflects improvement in
the quality of the contract documents, then transit agencies
will benefit by having reduced changes, disputes, and claims.
Studies have historically shown, as reported earlier, that 50
percent of the requirement for changes is caused by deficien-
cies in the contract documents. At the height of the crisis over
E&Q insurance, an article in Architecture proposed a check
list to pinpoint interdisciplinary coordination errors (7). The
author suggested that a single qualified individual could
check an $8 million project (probably $10 million at cur-
rent prices) in six work days using the checklists (7). Many
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different programs have been created, all with a view of im-
proving the quality of the construction documents. These in-
clude Design Assurance (A design-quality review program by
Purdue University for the U.S. Army Corps of Engineers
Construction Engineering Research Laboratory) (6) and
Total Quality Management (TQM). One study recom-
mended that architecture and engineering firms institute
Quality Management into their design programs to remain
competitive as well as to provide the expected level of services

(15).

Contract Time

In 1995, TRB released NCHRP Synthesis 215, which
evaluated the factors used in determining contract time for
construction contracts (16). Additionally, this study reported
on the use of innovative contract practices regarding contract
time. Two innovative techniques for determining the contract
time were discussed in the synthesis. The first is called the A
+ B method, and the second type is an incentive/disincentive
contract or I/D, a variation of the first type. The study found
that 35 of the 39 states responding to the survey questionnaire
for Synthesis 215 reported use of either the A + B method or
the I/D method (16). In the A + B contract methodology, A
represents the contractor’s bid price. The contract documents
specify the value for each day of contract performance. The
value is determined similarly to a liquidated damages calcula-
tion but in the case of an operating system, may include the
cost to both the system and to the traveling public for the loss
of the system availability during the renovation or rehab proj-
ect. The contractor then submits a time estimate for the con-
tract as part of the bid, which is multiplied by the daily cost
rate, arriving at the B portion of the bid. The two parts are
added to determine the total bids. The low bidder is based on
the lowest bid of the combined prices, adding the A + B com-
ponents. For example, if the contract cost estimate produced
by the engineer is for a project of $5 million that will take 200
days and the value of the daily cost is $10,000.00 a day, the engi-
neer’s estimate will be $5,000,000.00 + 200 x $10,000.00 =
$7,000,000.00.

Upon receipt of bids, a table would be created showing
each bidder’s A price and B number of days. The number of
days bid by the contractor then becomes the contract comple-
tion date against which performance is measured. Liquidated
damages are assessed at the rate of $10,000.00 a day for any
failure to complete within the B days bid with the addition of
any contractually appropriate time extensions.

An I/D modification of this practice has been used more
extensively. An incentive/disincentive contract would be bid
similar to an A + B but would add the proviso that the contractor
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is entitled to receive an incentive bonus payment each day that
it finishes earlier than the bid time. The disincentive part of
the clause is that the contractor would be subject to deduction
from its contract earnings of a similar value for each day it
finishes after the latest acceptable contract completion date.
When using the incentive/disincentive bid process, many
owners specify the maximum time that will be allowed under
any circumstances, but set the calculation of the incen-
tive/disincentive from the number of days that the contractor
bid.

After publication of Synthesis 215, one of the authors con-
ducted further research into the results expected to be obtained
from using the A + B bidding method or the I/D method. The
results of this study were published in the Journal of Con-
struction Engineering and Management (17). Data were
gathered from 24 states that had used the A + B method or the
I/D method. The incentive/disincentive clause was used in 94
percent of the total number of projects submitted by the state
highway departments for study. The study determined that the
primary use of this scheduling methodology was on repair or
replacement of previously completed highway projects, either
on road reconstruction, bridge rehabilitation, or bridge re-
placement, with only 12 percent on new highway construction
and 18 percent on other ancillary structures. The study also
obtained the engineer’s estimates for the construction cost and
the construction time for the project. The study also considered
the bidding cost and the contract time assigned to similar
projects using conventional bidding practices so that a com-
parison could be drawn between conventional scheduling and
bidding practices compared to the use of the A + B methodol-
ogy. While not a focus of the study, no reduction in quality or
safety was found. The following conclusions were reached in
the study:

¢ A substantial reduction in contract time was achieved as
compared to the time of similar projects bid in a conventional
method.

¢ In most cases, contractors completed the project on time
or even ahead of schedule.

¢ The reduction of bid time was achieved with no addi-
tion to the cost of the project compared to the cost of similar
projects.

* Most projects used the A + B plus I/D provision rather
than the straight A + B.

¢ In most cases with an I/D provision, contractors were
able to receive a substantial incentive fee and in many cases
the maximum incentive fee allowed by the contract provisions.

e Analysis of case studies shows that contractors, when
motivated to work rapidly, can reduce construction time with
more accurate scheduling, more effective management on the
project. and better use of their own resources (17).

Many of the transit agencies in the East and Midwest parts
of the United States and Canada report substantial need for
system rehabilitation and replacement while trying to maintain
operations and reduce the impact on riders. The use of I/D
scheduling seems to present a significant opportunity to
drastically reduce the construction time estimated by project

engineers using conventional scheduling and estimating tech-
niques. Contractors bid time durations substantially below the
engineer’s estimate and then managed to achieve even better
results than they bid. The study, however, did not analyze
whether or not construction change orders, disputes, and
claims were reduced on projects using either the A + B or VD
scheduling approach. Nevertheless, the reduced construction
time resulted in considerable cost savings for the agencies be-
cause of the reduced contract administration and management
related costs. Substantial benefits occurred to the public
through less disruption and inconvenience. The successful
projects generated good will from the affected public and
positive media coverage.

Contract Dispute Predictability

A recent article on contract dispute predictability in the
Journal of Construction Engineering and Management re-
ported on efforts sponsored by the Construction Industry Insti-
tute (CII) to determine whether a procedure, a Disputes Po-
tential Index (DPI), could be developed that would give an
indication of whether a particular project would have a serious
dispute problem (I8). The study team, in close coordination
with the CII Task Force on Dispute Prevention and Resolu-
tion, identified three major categories of project definition
used to develop and gather information, and to give an indica-
tion of results. These were: 1) the people, 2) the project, and 3)
the process.

The study team developed a hierarchy of areas to examine
under each of the three main categories. The people category
includes the total owners project delivery system, including
the owner, the general engineering consultant or the project
engineer, and the construction management or construction in-
spection team hired for the project. The areas considered are
shown in Figure 5. It is evident that the greatest focus from
this definition is on the people category, as they presented the
largest number of variables to be considered when dealing
with the success of a project as far as dispute avoidance was
concerned. The second major category mentioned above is the
project. The various conditions of externals and internals with
regard to the project are shown in Figure 6. As seen in the fig-
ure, externals are those forces outside the project that impact
the project’s success, and internals are those within the control
of the project that also influence the project’s success. The last
major category to be considered in developing the DPI is the
process, which is divided in two sub-parts: those that take
place during and leading up to the initiation of construction
and those that take place during construction. These activities
are shown in Figure 7. Data were then gathered using surveys
of 159 projects with ratings of each one of the indicated cate-
gories shown in Figures 3, 6, and 7 of a numerical score be-
tween 1 and 6, with 1 being the low score and 6 being the
high score. The study team then conducted various mathemati-
cal studies of the data and developed a discreet choice modeling
system based on logistic regression. What was particularly
evident to the project team in both the evaluation of the various
computations and subsequently testing the results on an
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additional 25 projects, was that people played the largest part
overall in whether or not the project would be successful with
regard to a minimization of disputes. One limitation of the
DPI in transit construction is the general lack of control over
the people presented by the contractor, who generally receives
the contract as a result of being the lowest priced bidder. The
study team further found that the technical complexity of the
project played little part in the success or failure of a project
with regard to disputes. Further, the study team points out that
the DPI is an indicator of results and is not more than that.
Projects scoring low in an analysis in advance of the construc-
tion would be more likely to have bad results with regard to
disputes and those scoring high would be more likely to be
successful with regard to disputes, but not with mathematical
certainty.

This study is also available through CII (Z9) and is avail-
able in a Microsoft Windows application that calculates the
results of the regression analysis between the three areas of
evaluation—people, process, and project (20). As mentioned
earlier, once the field work had been completed and the rela-
tionships of the categories had been determined, the study
team tested the model on 25 projects. The test results are
shown in Table 6. This validated the DPI as an indicator of the
potential for disputes on a project.

—————— Interpersonal Skills

Improved Geotechnical Data and
Interpretation

The Berkeley study (3) of an extensive number of projects
to determine the cause of construction disputes reported that
20 percent of the total number of disputes were caused by dif-
fering site conditions (DSC). However, the study also deter-
mined that these DSC disputes represented 35 percent of the
total dollar settlement value of all claims. Thus, differing site
conditions, or changed conditions as it was formerly called,
represents a very significant risk to the success of a project
finishing on time and on budget. Underlying geotechnical
studies are fundamental to the design of a project, being the
basis for construction contract documents. The results of the
survey questionnaire for this synthesis indicated that every re-
sponding transit agency provides access for all bidders to the
available geotechnical subsurface studies for the project. Some
90 percent provide access to site investigation reports, right-
of-way information, and utility location maps and reports. The
use of a DSC clause by an owner is essentially a statement that
the owner intends to pay for the risk of conditions encountered
varying from those indicated in the contract document with the
resultant expectation that the contractor would not include a
contingency in its bid for having to deal with unknown or
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TABLE 6
COMPARISON OF TEST RESULTS (18)
Actual Performance
Projects Scoring Number of Projects Number Good Number Average  Number Bad
80-100 4 3 0 1
60-80 6 1 3 2
40-60 5 1 3 1
20-40 2 0 1 1
0-20 8 0 2 6

unforeseen conditions. If the conditions encountered are mate-
rially different, or the conditions were unusual and unreported
by the contract documents, then the contractor seeks additional
compensation for the time and money associated with dealing
with the conditions. Contractors will still file claims if they
encounter conditions different from those represented, even if
those contracts do not have a DSC clause. Contractors also
seck compensation atleging that the owners’ documents mis-
represented the conditions that were encountered. A study de-
scribed in chapter 5 concerning claims under a differing site
condition clause and claims from misrepresentation shows
that claim payments to contractors as a percentage of con-
struction are approximately the same whether or not the con-
tract contains a differing site condition clause.

A general presumption in project design is that the infor-
mation gathered concemning geologic and subsurface condi-
tions is similar to the information that a contractor would need
in estimating and planning for the construction of a project. A
study reported in the Journal of Construction Engineering
and Management reported on the contractor’s view of different
geological parameters and their usefulness (21). The study
suggested that a simple cost/benefit ratio would show that
providing tailored geologic information deemed important and
critical by contractors in the development of their bids would
be a valuable project cost-saving mechanism (21).

The Underground Technology Research Council (UTRC),
sponsored by the American Society of Civil Engineers and the
American Institute of Mining, Mechanical and Petroleum
Engineers, has for a number of years been studying the prob-
lems of site conditions with an aim to reducing or avoiding
disputes during construction in underground projects. The
UTRC, through a number of subcommittees, has published a
series of pamphlets on recommended practices. The first pam-
phlet, published in 1989, provided recommendations for a
contractual document called a Geotechnical Design Summary
Report, which was intended to summarize the bases for design
with specific reference to the anticipated subsurface condi-
tions. This was a significant departure from traditional prac-
tice, which had been to provide contractors only with the in-
formation gained from the geologic explorations and
laboratory tests that were conducted. Contractors were then
left to their own devices to predict how the ground was ex-
pected to behave and what construction difficulties were to be
encountered. A revised version of the 1989 pamphlet was
published in 1991 (22), providing further justification for this
approach. The document explained that the engineer of the

project has had many months to assess the conditions and to
develop an appropriate interpretation, given the risks and is-
sues to be confronted by the owner. The engineer is, therefore,
in the best position to assess the reliability and completeness
of the data, in the context of the project to be constructed. The
contractor, on the other hand, has only weeks to assimilate all
the available data and to develop a bid.

Over the years, the practice of preparing interpretive
geotechnical reports has been received with mixed reviews.
Well-written reports have served to effectively inform all par-
ties to the contract about the anticipated subsurface conditions.
Poorly written reports have created more harm than good, as
would a poorly devised set of drawings and specifications. The
UTRC has just completed a third pamphlet, titled “Geo-
technical Baseline Reports for Underground Construction,
Guidelines and Practices” (23), which addresses this subject
in greater detail. The result of three industry forums con-
ducted from 1994 to 1996, the pamphlet provides the follow-
ing suggestions:

¢ The contract document should be called a Geotechnical
Baseline Report (GBR) and should have, as its primary focus,
clear baseline statements regarding anticipated subsurface
conditions.

¢ The document should summarize the geotechnical bases
for design, but more so in support of the key baseline condi-
tions anticipated.

e As stakeholders to the contract, owners should be in-
formed, and even participate, in the setting of the baseline state-
ments, which will influence how the risk of the subsurface
conditions is allocated between the owner and the contractor.

The GBR is recommended to contain the following sections:

Introduction

Project description

Sources of geologic information
Project geologic setting

Previous construction experience
Ground characterization

Design considerations
Constructions considerations.

PN LA W~

Additional recommendations and examples are provided
for writing good geotechnical baseline statements, and “do’s
and don’ts” that have been demonstrated through past projects.
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Constructibility Reviews

CII defines constructibility as “the optimum use of con-
struction knowledge and experience in planning, design, pro-
curement, and field operations to achieve overall project ob-
jectives” (24).

Constructibility reviews are usually done in the later part of
the design process, frequently when the contract documents,
specifications, and drawings have reached the 85 to 95 percent
completion phase. At this point, the documents are reviewed,
if at all possible, by the construction staff who will administer
the construction contracts of the design documents. If the
agency is using a program manager or construction manager
to implement its construction, then this organization will act
as the constructibility reviewer. The review staff should be
familiar with construction techniques currently in use by the
contractors in the various trades, i.e. heavy civil, mechanical,
electrical, fire protection, etc. Reviews can also be made at
this time to ensure that adequate information has been spread
to the multiple specification and drawing sections necessary to
install the mechanical, electrical, and systems portion of the
contracts. Lessons learned from previous construction pro-
grams are incorporated into the current construction docu-
ments. Personnel familiar with previous claims and disputes
that arose as a result of the previous design documents review
the current documents to ensure appropriate corrective meas-
ures have been implemented. CII reports that “documentation
of constructibility effort shows that owners accrued an average
reduction in total project cost and schedule of between 4.3
percent and 7.5 percent respectively. These savings repre-
sented a 10 to 1 return to the owners’ investment in the con-
structibility effort” (24). Constructibility reviews are different
from value engineering (VE) reviews. Both programs result in
cost savings with a significant benefit/cost ratio, but the focus
is different. VE focuses on functional analysis of the design
and its life-cycle costs, while constructibility focuses on the
construction practicality of the nearly completed construction
contract documents.

Value Engineering

The objective of value engineering during the design stage
of a project is to ensure that the completed facility is adequate
for its function at the lowest life-cycle cost reasonable. An-
other use of VE has connotations in construction contracts
with a “value engineering incentive clause,” which is not the
subject of this discussion. The Urban Mass Transit Admini-
stration (UMTA) now the FTA, reported that savings from VE
(during design) typically ranged from 3.7 to 7.0 percent with a
return on investment from 12 to 1 to 34 to 1, with an average
of 18 to 1 (25). Value engineering is a 40-hour study following
formal guidelines by a group of independent professionals ex-
perienced in the design and construction of similar facilities.
To achieve the maximum benefits of a VE study, it should
typically be done at the completion of preliminary design, at
approximately the 30 percent stage of the design. The VE
study will typically be led by a management team headed by a

team coordinator who is a Certified Value Specialist. It is at
this stage of the design that the savings can be the greatest and
the implementation cost of the study recommendations is the
least. As the design proceeds and becomes more defined, im-
plementation of the recommendations from VE are more
complicated, costly to implement, and may be forgone as an
expedient to completion of the design. Some of the typical
processes involved in a VE study are a functional analysis,
creative thinking, and cost modeling as standard techniques,
which are all different from a normal design or constructibility
review. The report also recommends that, on some large comr
plex projects, it may be advantageous to conduct a second VE
study at the 60 to 75 percent level of completion (24).

Escrowing of Bid Documents

Contractors frequently argue that they are experiencing
significant costs above what they bid on a project. Contractors
will also refuse for various reasons, including an argument
that their bid data is proprietary, to reveal the bid to the
agency’s investigating body. One effort to overcome this is the
requirement of escrowing of bid documents, first promoted by
ASCE’s Underground Technology Committee of Underground
Practices (22). The contractor’s rights to the proprietary infor-
mation contained within its bid document (generally the con-
tractor wants to protect its production rates from other contrac-
tors) is protected by the storage of these bid documents in a
protective location and they are used only by either party to re-
solve claims on costs that are based on the bid documents.

The recommended practice is to store the bid documents in
a neutral third-party location. This is done to protect the con-
tractor’s trade practices from any unauthorized disclosure. Ac-
cess to the documents would be gained upon request of either
party, but only with both parties present. A principle concern
of contractors is the potential public and competitor access to
their bidding strategy and production rates. The United States
and many states bave passed Freedom of Information laws
allowing access by the public to information held by public
agencies. The Federal Freedom of Information Act does, how-
ever, contain an exclusion from commercial trade secrets,
which should also protect the documents from unwanted dis-
closure. The escrow bid documents are to include all of the
quantity take off, calculations, quotes from consultants reports,
notes, and other information a bidder used to arrive at the bid
price (22). Complete discussion and sample contract language
for escrowing of bid documents is contained in the 1991
ASCE pamphlet (22).

AGENCY DISPUTE AVOIDANCE PRACTICES

The questionnaire sent to transit agencies for this synthesis
requested information on their current methods of dispute
avoidance and for their opinions of the effectiveness of the various
methodologies to reduce or eliminate disputes.

Table 7 presents the results of the survey concerning dis-
pute avoidance practices in use by the transit agencies.
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TABLE 7
DISPUTE AVOIDANCE PRACTICES USED BY TRANSIT AGENCIES
Practice/Technique Percent of Agencies Using
Coordination of Adjacent or Interrelated Projects or Contract Sections 100
Predesign or Preconstruction Investigation of:
Soil Borings 86
Existing Condition Surveys 67
Preconstruction Surveys of Adjacent Properties 52
Design Reviews 100
By In house Staff 100
Agency Construction Staff 48
Independent Consultant 14
Others 24
Value Engineering (During Design) 90
Program/Construction Management Consultants
All Projects 19
50-95% of Projects 38
11-49% of Projects 5
10% or Less 38

Note: The percentage reported for cach use is the number of agencies who report using design review at various stages of

design compared to the number of questionnaire responses.

TABLE 8

WHEN DESIGN REVIEW IS TYPICALLY ACCOMPLISHED
BY TRANSIT AGENCIES

Status of Design Agency Use
(%) (%)
Design Completion 35 76
Design Completion 50 71
Design Completion 80 5
Design Completion 90 86
Design Completion 100 76

Average number of design reviews per reporting agency 3.15

Note: The percentage reported for each use is the number of agencies who
report using design review at various stages of design compared to the
number of questionnaire responses.

Two practices were used by 100 percent of the agencies. The
first was coordinating adjacent or interrelated projects or con-
tract sections to ensure the reduction of interference and that
both contracts clearly articulated the conditions to be antici-
pated by each contractor concerning its adjacent contractor.
The second practice used by all respondents was design re-
views conducted by in-house staff. As was reported in chapter
2 of this synthesis, many studies have found that up to 50 per-
cent of disputes and claims are the results of deficiencies with
the contract specifications and drawings. Apparently in rec-
ognition thereof, design reviews represent a substantial effort
on the part of all agencies to coordinate these designs and
minimize the problems. Table 8 shows the agency use of de-
sign review at various stages of design. What is remarkable is
that, based on responses to the synthesis questionnaires, the
average contract documents are reviewed more than three
times during the design. The level of design review in the
transit industry was significantly higher than reported for
highway design in NCHRP Synthesis 214 (9). This study re-
ported that design review of highway projects was not initi-
ated most commonly until the design was at least 90 percent
complete and that more than half of the agencies spent less

than 40 hours of professional time conducting the reviews.
The response from the transit industry indicated that only 29
percent of the transit project design reviews involved less than
40 hours, while 29 percent took 41 to 100 hours, and 42 per-
cent spent more than 100 hours in design review in the aver-
age project, and of that 33 percent representing an average ex-
penditure of over 200 hours in each of the project reviews.
Information on the size of the projects for which data were
submitted was not provided. Obviously, a small project would
warrant less design review than a larger project.

In response to the question concerning whether the agency
has instituted quality assurance/quality control (QA/QC) pro-
cedures for either in-house design or for design consultant
contracts, 81 percent responded in the affirmative for in-house
QA/QC procedures and a further 67 percent of the respondents
have either instituted a QA/QC requirement or had already re-
quired that of the design consultant. This practice compares
favorably with the practices in use by the highway depart-
ments, many of which have instituted various quality man-
agement programs including implementation of Total Quality
Management. However, none of the transit agencies specifi-
cally mentioned that they had instituted procedures in accor-
dance with ISO 9000, a QA/QC program that has been widely
implemented in Europe and other areas of the world with
European design influences, for example Australia, New Zea-
land, Hong Kong, and Singapore.

VE during the design stage is used by 90 percent of the re-
porting agencies. While VE itself does not seck to correct er-
rors in the design document, the review of the design docu-
ments to identify errors and omissions is an inherent benefit of
having additional outside interests review the design docu-
ments. Sixty-seven percent of responding agencies indicated
that they used VE at the 35 percent design completion stage,
29 percent at the 50 percent design completion stage, and 25
percent each at the 75, 90, and 100 percent design completion
stages. Thus, of these agencies that use VE during design, the
average number of studies during the project design is 1.5,
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indicating that approximately half of the reporting agencies
have multiple VE studies during the design of a project. The
respondents indicated the value of VE studies savings, which
are consistently achieved, as shown below.

Percentage of Savings as Percentage of

Agencies Estimated Construction Cost
38 <5
14 5-7
29 7-10

A common practice in many parts of the construction in-
dustry is the use of program or construction management con-
sultants. However, only 19 percent of the responding transit
agencies used either a program or construction management
consultant on all projects, an additional 38 percent reported
using program or construction management consultants on
between 50 and 95 percent of the projects undertaken. Thirty-
eight percent of the agencies used program or construction
management consultants or construction inspection contracts
on 10 percent or less of their projects. The conclusion to be
drawn is that in-house staff manage the construction phase for
more than 50 percent of the total construction placed by the
reporting transit agencies.

The survey also asked responding agencies to provide their
opinions concerning the value of various techniques to reduce
disputes and claims or their severity. The area that received the
most attention by the respondents was coordination of con-
tracts between adjacent and follow-on projects. This coordina-
tion requirement was judged to be very valuable by 76 percent
of the respondents, valuable by 19 percent, and not valuable by
only 5 percent. On the other hand, constructibility reviews were
listed as very valuable by only 47 percent of the respondents
and as valuable by 53 percent. Two other techniques that can
reduce ‘the occurrence or severity of disputes or claims in the
opinion of the respondents were mandatory construction sched-
uling (76 percent considered this a very valuable technique)
and periodic construction meetings (71 percent considered

TABLE 9

very valuable). Considering the level of effort indicated by the
respondents to be expended in review of design, it was some-
what surprising that only 24 percent believed that a design
QA/QC program was very valuable; 43 percent believed it
was valuable. This indicated that 33 percent did not respond to
design QA/QC having an importance in reducing or minimiz-
ing construction disputes and claims. Table 9 presents the full
response to the question concerning the opinions of the re-
spondents to the various techniques identified. The response of
48 percent finding that VE was not a valuable tool to reduce
disputes/claims was also somewhat surprising. It may be that
VE is seen as reducing the cost of construction by modifications to
the design rather than as a source of identifying design discrep-
ancies within the contract documents.

The questionnaires requested information as to whether or
not agencies had revised or reorganized standard agency proj-
ect organization or department structure in an attempt to minimize
or avoid potential contract disputes or claims. Forty-two per-
cent of the agencies reporting indicated that there have been
agency reorganizations with the primary change being the in-
tegration of design and construction staff responsibilities.
Twenty-four percent of responding agencies have increased the
responsibilities of construction field staff for handling claims
and dispute resolutions, and one agency had reduced the re-
sponsibility of its field staff for claim and dispute resolution.
One agency had sought additional legal effort in the project
administration and one agency had reduced the level of legal
involvement of project administration. Twenty-four percent of
reporting agencies had either created or strengthened their in-
house scheduling expertise, two agencies had created a prob-
lem intervention group, 19 percent of the agencies had in-
creased in-house design responsibilities, while 14 percent of
the agencies had reduced in-house design responsibilities.
Twenty-four percent of the agencies indicated that they had
entered partnering agreements with their design firms, while
43 percent of the agencies indicated that they were now using
partnering agreements with their construction contracting
firms. Thirty-three percent of reporting agencies said that they
have made a commitment to Total Quality Management.

TRANSIT AGENCIES OPINIONS OF TECHNIQUES TO REDUCE DISPUTES/CLAIMS OR THEIR SEVERITY

Percentage
Techniques Very Valuable ~ Valuable  Not Valuable Counterproductive ~ No Opinion
Contract Coordination 76 19 5 - -
Constructibility Reviews 47 53 - - -
Predesign/Preconstruction Investigation 43 57 - - -
Problem Intervention Group 5 30 20 10 35
Value Engineering 5 38 48 9
Construction/Program Management Consultants 20 35 10 5 30
Design QA/QC 24 43 - - 33
Preconstruction Meetings 33 43 14 - 10
Prebid Meetings for Contractors 48 48 5 - 48
Increased Access to Site Information by Contractors 38 14 10 - 62
Mandatory Construction Scheduling 76 14 - - 10
Periodic Construction Meeting 71 14 - - 15

Note: The percentage reported is the number of responses pér category compared to the total number of responses.
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RECOGNITION AND RESOLUTION TECHNIQUES

RECOGNITION TECHNIQUES

The most important part of dispute avoidance is recogniz-
ing an emerging problem that could lead to a dispute, and al-
lowing for this problem to be dealt with early in its life. This
chapter reports that the transit industry is very aggressive in its
efforts to identify and resolve disputes at an early stage, com-
pared with other industries.

Industry Developments

In recent years, there have been increased efforts by indus-
try to avoid disputes before awarding contracts and to develop
competent, responsive staff to manage during construction so
that early recognition of emerging disputes becomes a focus of
the team. Industry has also focused on strengthening the rela-
tionships of the project team.

Establishing a project manager as the single focal point for
all issues on a project helps by allowing easy identification of
the decision makers, which avoids the potential situation of
individual disciplines taking hard-line attitudes to their own
advantage, rather than that of the project.

Partnering and team building are two commercial practices
that have extended into public work contracting, partnering
more successfully so. In this type of atmosphere, the partners
mutually discuss conflict early, and openly seek acceptable
solutions for mutual benefit. These long-term arrangements
also work to give people in both organizations a sense that
mutual success—the ultimate goal—is not served by a con-
frontational stance or mistrust in a polarized relationship.

About 15 years ago, construction scheduling was confined
to main-frame computers with only the largest organizations
having either the hardware access or the means to afford the

enormous cost of a main-frame scheduling program. As per-
sonal computers evolved to the required speed and capacity,
project scheduling as a management tool and as an identifier
of project slippage has changed forever the analytical skills
available for nearly instantaneous use on a project.

Tracking systems have been created to follow the document
flow of RFI’s, RFC’s, shop drawings, and other project admin-
istrative needs to ensure timely response, preventing project
delays and disruptions.

Finally, major industry groups have been formed and are
actively seeking solutions to the causes of disputes. Groups
such as the Business Roundtable and Construction Industry
Institute seek to investigate and educate to successful paths.
Public agencies could benefit from aggressively investigating
techniques developed by these trade groups and implementing
appropriate improvements. As agencies reduce the cost of
program delivery, further growth will occur.

Agency Dispute Recognition Practices

According to the questionnaire responses, all of the report-
ing agencies used project meetings, and proactive problem
management at meetings, to identify disputes at an early stage.
The techniques used in early identification attempts are re-
corded in Table 10, which shows that 95 percent of the agen-
cies used construction scheduling as an early indicator of a
dispute. Table 11 shows the frequency of regular project
meetings during the construction. Table 12 shows the types of
schedules that are required by the reporting agencies, all of
which reported that they require a complete construction
schedule submittal as well as other schedule submittals.
Eighty-six percent require a monthly update of the complete
schedule, and another 10 percent require periodic updates but

TABLE 10
TECHNIQUES USED IN ATTEMPTS TO ANTICIPATE OR IDENTIFY DISPUTES AT AN EARLY STAGE
Percentage
Agencies Indicating
Techniques Agencies Using Techniques Technique Is One of
Three Best Methods
Preconstruction Meetings 90* 10
Project Meetings 100 62
Construction Scheduling 95 76
Bid Evaluation/Comparison 90 28
Project Cost/Payment Forecasting 71 10
Regular Review of Project Documentation 76 38
Proactive Problem Management at Meeting 100 90

*[ncludes 15 percent reported generally, but not always.

Note: The percentage reported for each technique is the number of agencies that report using the technique compared to the

number of questionnaire responses.
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TABLE 11
FREQUENCY OF PROJECT MEETINGS

Percent of Agencies

Frequency Requiring
Weekly 76
Bi-weekly 19
Monthly 5

Note: The percentage is the number of agencies indicating use of
project meetings compared to the number of questionnaire responses.

TABLE 12
SCHEDULING SUBMISSION REQUIREMENT

Requirement Percent of Agencies
Complete Construction Schedule 100
Monthly Updates 86
Periodic But Not Monthly 10
Weekly Look Ahead Schedules 67
30-Day Schedule 43
90-Day Schedule 33

Note: The percentage reported for cach requirement is the number of agencies
that report using the requirement compared to the number of questionnaire
responses.

not monthly. Thus, 96 percent of the reporting agencies re-
quired some type of regular update of the complete construc-
tion schedule.

Prebid meetings were also widely used by transit agencies;
90 percent reported that they were used regularly, only 10 per-
cent reported that attendance was mandatory as a precondition
for bidding on the project. Only one agency reported that
minutes were not taken and three agencies reported that the
minutes were not distributed to all attendees, two agencies did
not distribute them to all bidders. Attendees at these prebid
meetings generally included the Engineer of Record, the
Agency Contract Administration Staff, the Agency Contract
Administration Representative, with other occasional atten-
dants, including utility company representatives and agency
legal staff.

Preconstruction meetings were reported to be used by 90
percent of the agencies, which includes 15 percent reporting
that they were in general use but not always required for small
projects. But only 10 percent of the reporting agencies indi-
cated that the use of preconstruction meetings was one of the
three best methods of identifying the early indication of dis-
putes, which was not surprising. These meetings are listed as
having included the Contract Administration Representative,
Agency Field Staff Representative, and the Engineer of Rec-
ord, with about 25 percent of the reporting agencies having the
utility company representatives present and 25 percent of the
agencies required principal subcontractors to attend. Agencies
reported wide use of every single agenda item indicated in the
questionnaire, including staging or sequencing, scheduling
right-of-way or site access, utility conflict, change order proce-
dures, shop drawings submittals, payment processing, and safety.
About 75 percent reported that they discussed claims proce-
dures, design clarification requests, environmental matters,

and mobilization requirements and 50 percent discussed man-
power projections and procurement of principal components.
Other items mentioned by the agencies included EEO re-
quirements and payroll submittal requirements. Proactive
problem management at meetings was used by all of the re-
porting agencies and it was ranked as the most effective of the
three best early indicators of a dispute.

Ninety percent of the reporting agencies indicated that they
conduct a bid evaluation and comparison and that all were re-
quired as a matter of law to award the contract to the lowest
bidder otherwise determined to be responsible and responsive
in its bid submission. Agencies were not directly asked if they
prequalified construction contractors for bidding, a common
technique in commercial construction, and none reported that
they did so.

While only 10 percent of the agencies indicated that project
cost or payment forecasting was one of the three best methods
of early dispute detection, it nonetheless is used by 71 percent
of the agencies, which is the lowest percent of any technique
indicated in the survey.

Revised Change Order Procedures

Sixty-two percent of the responding agencies indicated that
they had revised their change order procedures within the last
5 years in an effort to settle changes by mutual agreement be-
fore they become disputes. These newly revised procedures re-
quire much more aggressive negotiation in an effort to reach a
mutually acceptable change order. Thirty percent of the re-
sponding agencies improved their time and material record
management procedures to reduce disputes over the value of
the effort required to accomplish the change work. Fifteen per-
cent indicated that they had instituted review by a noninvolved
party if the claim negotiation process was bogging down. One
agency had eliminated a differing site condition clause and
one agency now requires contractors to warrant job site condi-
tions—an effort to manage risk by placing more responsibility
for these conditions on the contractor.

Dispute Resolution Techniques
Overview

Studies have shown that as a dispute is not resolved
promptly by mutual agreement, three phenomena act to in-
crease the impact of the eventual settlement on the project (3):

o The claim value asserted (quantum) rises,

¢ The percentage of recovery measured as a rate of settle-
ment value/claim value rises, and

¢ The likelihood of contractor recovery increases.

All of these results demonstrate that early dispute resolu-
tion is a financial imperative to project success. In recognition
thereof, the industry has developed a number of techniques to
be used at the project level for the resolution of disputes.



Several of these techniques have functioned to prevent dis-
putes, particularly partnering, dispute review boards (DRB),
and project neutral. This happens when management objec-
tively looks at its position on the issue and considers the im-
pact of the position when brought before industry leaders or
executives in a partnering session.

One additional advantage of having these techniques in
place is that they can prevent one party from refusing to make
a decision until the end of the project, a problem with some
agencies and occasionally the position of a contractor. Either
party to the contract, without veto power by the other side, can
require a dispute to be heard by the DRB, the project neutral,
or in a partnering session. So the very existence and orderly
functioning of these practices will serve to reduce program
cost by prompt recommendations for settlement.

Arbitration is also briefly discussed in this chapter in the
interest of completeness. However, this technique is most
commonly used when the dispute has been formalized into a
claim and resolution is not possible without full legal trap-
pings. Mediation is also discussed in this chapter. At present
the common practice in North America is for mediation to be
tried once a dispute cannot be resolved without legal proceed-
ings. However, it has a contractual place in dispute resolution
in many parts of the world, and it could be so used by transit
agencies.

Dispute Review Boards

A technique that is gaining wider acceptance in the transit
construction industry is the use of a dispute review board. The
DRB resulted from the frustrations involved in solving dis-
putes in tunnel engineering via litigation. Tunnel construction
is today still very much an art and the industry has grown up
with its own language for the tools, material, equipment, and
labor that are used in the construction of a tunnel. The conse-
quence was that a dispute involving a tunnel construction re-
quired significant time and money to educate lawyers and
judges, to say nothing of completely mystified juries. For ex-
ample, today tunnel construction workers (miners) are still
identified as top lander, bottom lander, or walker; terms that
have no meaning in conventional construction and are not
known to people involved in other areas of construction. When
the first Bisenhower tunnel was driven for the Colorado Divi-
sion of Highway, a major contract dispute ensued. The final
settlement doubled the original contract price and consumed
significant efforts of the management of the highway depart-
ment in the litigation. A tunnel engineering consultant, A.A.
Matthews, extremely well known and respected in the tunnel-
ing trade, recommended that a Mediation Board be convened
and impaneled during the second bore to act in a capacity to
recommend settlements of disagreements between the owner
and the contractor as they arose in the construction of the tun-
nel. The process was so successful that the subsequent use of
DRBs became much more common in tunnel construction
(26).

The DRB procedure has been found to have a number of
advantages for both the owner and the contractor (26):
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o The DRB procedure is much less costly and time con-
suming than formal litigation.

o Recommendations from professional experts are more
likely to be based on practical considerations than on abstruse
points of law. The savings in senior management time devoted
to contract dispute resolution is significant.

e Disputes are setled promptly while the construction
continues to go forward, and consequential delays and costs
are reduced.

o The process is much less adversarial than litigation and
the climate of contract administration is improved.

The DRB was originally conceived to evaluate claims in
differing site conditions, particularly in tunnel construction.
The process, however, has been so successful that it has rap-
idly spread to other parts of the transit construction industry
and is now being extensively used by several highway de-
partments and is gaining acceptance in commercial applica-
tions. The initial publication discussing the DRB process,
Avoiding and Resolving Disputes in Underground Construc-
tion, was issued by the American Society of Civil Engineers
(ASCE) in 1989. This book was updated in 1991 and the title
was revised to Avoiding and Resolving Disputes During
Construction (22). This publication provided an overview of
three different techniques recommended by the Technical
Commiittee on Contracting Practices of the Underground
Technology Research Counsel; an organization generally
sponsored by ASCE and the American Institute of Mining,
Metallurgical and Petroleum Engineers. The three recom-
mended practices are the use of a DRB, the escrowing of bid
documents, and the issuance by the owner of a geotechnical
design summary report to be included as a contract document.
When the revised pamphlet was published in 1991, a total of
81 disputes had been heard by DRBs, 78 had been settled, 3
were in process, and none was litigated (22). The DRB is cre-
ated as a part of a contracting process and is established by the
contract between the owner and the contractor and comes into
being at the beginning of the contract. Initially, both the owner
and the contractor select their appointed representative to the
DRB, who must be acceptable to the other party, and these
two nominees then select the third member who acts as chair-
man. The recommendation and selection process aims to select
a representative who is technically competent in the area of the
construction of the particular contract, who is well familiar
with the type of construction, is professionally well regarded
within the industry, and whose opinion will be held in respect
by all parties. The DRB members then become familiar with
the contract through the review of the contract documents and
a tour of the contract site. They meet periodically to be briefed
by the owner and contractor’s representatives on the status of
construction and to observe the status of construction for
themselves. If a dispute arises between the owner and the
contractor that cannot be mutually resolved, it is immediately
referred to the DRB, which looks at the job conditions and makes
an in-person evaluation of the merits of each party’s position,
while bringing its members own technical experience and
competence to bear on the issue. The DRB members are com-
pensated equally by the owner and the contractor. Typically,
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the results of the DRB are nonbinding on the parties and are
admissible in court, both of these conditions being spelled out
in the terms of the contract between the owner and the contrac-
tor. The admissibility of the DRB into court is viewed by the
members of the Technical Committee on Underground Con-
tracting Practice to be an important incentive for the parties to
look seriously to the recommendations of the DRB as a con-
temporaneous technical evaluation of the situation, to which a
court at any subsequent litigation would be expected to give
serious weight.

Several members of the technical committee that authored
the two previous ASCE publications have recently authored a
book on the DRB that provides more information concerning
the use and experience with DRBs (27). This publication re-
ported that, by 1994, an additional 250 projects were using
DRB concepts and that its use had spread to significant inter-
national projects. It is reported that the World Bank has now
adopted a policy of requiring DRBs in its larger projects (27).
This publication reported that DRBs were in use by the fol-
lowing transit agencies by 1994: Los Angeles County Metro-
politan Transportation Authority, The Washington Metropoli-
tan Area Transit Authority, The Toronto Transit Commission,
and The San Francisco Bay Area Rapid Transit District (27).
This book provides an extensive evaluation of all of the re-
ported pros and cons of the use of a DRB. Its review could be
valuable to organizations either currently using the DRB proc-
ess or contemplating its use. For those agencies that have not
yet contemplated the use of a DRB it is strongly suggested
that this publication be reviewed so that an assessment can be
made at the local level as to whether 2 DRB could serve to re-
duce or mitigate the effects and consequences of disputes and
claims and their severity and frequency.

Partnering

Partnering is a relatively new concept that has taken hold
in the construction industry in a very short time. Much of the
literature being written about dispute resolution efforts reflects
this trend. The primary goal of partnering is to effect a change
in the relationships between the owner, the contractor, and the
engineer so that disputes can be avoided (28). The primary use
of partnering has been with commercial operations that have
established long-term arrangements between customers, pro-
ducers, and suppliers, to effect a mutually beneficial relation-
ship for all of the parties. In the early 1980s, the U.S. Army
Corps of Engineers introduced partnering as a concept to im-
prove the relationships between the owner and the contractor
in public works construction projects. As the success, or at
least the sense of success, with these early efforts spread, the
use by other public works owners began. This use may have
accelerated when the district engineer of the Portland District
U.S. Army Corps of Engineers, who was one of the prime
proponents of partnering in the Corps of Engineers, became
the Director of the Arizona Department of Transportation and
infused partnering into the construction programs of the Ari-
zona Highway Department. Not only has the U.S. Army Corps
of Engineers published a pamphlet on partnering (29), the

Associated General Contractors has also published a guideline
on the use of partnering in construction projects (30). Partner-
ing has been characterized as a relationship wherein:

All seek win-win solutions,
Value is placed in long-term relationships,
Trust and openness are norms,
Environment for profit exists,
All are encouraged to openly address any problem,

¢ All understand that none benefits from exploitation of
the other,

» Innovation is encouraged, and

¢ Each partner is aware of the other’s needs, concerns, and
objectives, and is interested in helping their partner achieve
success (28).

o & o o o

In a recent article, members of a U.S. Army Corps of Engi-
neers District, who have successfully used partnering, de-
scribed what they believe to be the eight essential elements to
a successful partnership.

1. Commitment must come from the top of each of the or-
ganizations involved in the Partnering.

2. Equity means that there is a change from the old win-
lose attitude to a win-win attitude.

3. Trust is fundamental to the ability of the partners to
function and succeed.

4., Mutual goals mandate that a common denominator be
found that supports a result that all can live with.

5. Implementation means a workable action plan that can
be put into place and functionally succeed, as contrasted
with the setting of agendas and general goals.

6. Continuous evaluation is required. All of the partici-
pants in the Partnering process must give continuous
feedback to the other players as to their view of the on-
going Partnering relationship.

7. Timely response requires that the partnership deal with
problems immediately and not put them off or push
them down to a lower level.

8. Celebration. These authors believe that a fundamental
ingredient to a successful project is that all the team
members celebrate the success, enjoy the project fulfill-
ment, and gain satisfaction from the job success (31).

NCHRP Synthesis 214: Resolution of Disputes to Avoid
Construction Claims (9) reported that more than half of the
state highway departments that responded to their question-
naire have instituted partnering on some levels in their proj-
ects. Florida and Arizona at that time had the most extensive
commitment to the use of partnering. A recent article in the
Joumnal of Management and Engineering discussed the im-
plementation of partnering by Caltrans (The Highway De-
partment of the State of California) (32).

Synthesis 214 was only able to obtain results of the use of
partnering from the Arizona Department of Transportation.
This agency reported that on projects with partnering, the final
cost averaged 2.5 percent over the initial contract amounts,
compared with a 4.5 percent on nonpartnered projects, with



the direct cost of partnering between 0.2 and 0.4 percent of
overall project costs. Additionally, Arizona reported that part-
nering also reduced the average project completion time com-
pared with nonpartnered projects. Thus, Arizona reported
savings in engineering, traffic control, and other administra-
tive costs on partnered projects as a result of the reduced con-
struction time (9).

An article in the Journal of Management of Engineering
reported on a survey of the participants in partnering projects.
This survey was made of the partnering members on 114 proj-
ect teams and of those teams, 105 (92 percent) said they
would partner again in the future. Of the 114 projects sur-
veyed, 85 percent were in public work projects with slightly
more than half of these highway projects and the batance
buildings and industrial projects. This survey also found
schedule completion benefits with partnered projects. This
survey reported that 70 percent of the projects were either on
or ahead of schedule, and 82 percent of the projects were at or
below budget, with a reported savings from partnering of 2.2
percent of the total project costs (33).

A presentation at a conference on engineering management
reported on the performance of partnering within the U.S.
Army Corps of Engineers. This study reported that the average
cost growth for partnered projects was 2.72 percent, with an
average schedule growth of 9.07 percent. Further, on partnered
projects, a value engineering savings of 0.73 percent was
achieved. On nonpartnered projects, the average cost growth
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FIGURE 8 Project performance comparison (27).
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was 8.75 percent and the average schedule growth was 15.53
percent with VE savings averaging a lowly 0.05. The study
also reported that the average claims costs on all nonpartnered
projects were 5.01 percent, but that on partnered projects they
averaged 0.67 percent (34). Figure 8 shows the results of the
study reported at the conference. This study also revealed what
may be a hidden benefit of the partnering process—the in-
creased use of VE by contractors because they believe they
will get legitimate consideration of their proposal at a senior
management level. It is the author’s experience that many
contractors believe that legitimate VE proposals are rejected
by engineers who may be hesitant to admit t© a client that the
contractor has found a cheaper way of doing the same thing
successfully.

Managing Unforeseen Site Conditions

As reported earlier, site conditions were identified as the
root cause of 20 percent of claims filed on more than 600 proj-
ects; but they resulted in a payment of approximately 35 per-
cent of the total amount paid for claims (3). The highway de-
partment study showed that 35 percent of claims had site
conditions as a cause (9). The techniques an owner uses for
identifying and dealing with claims for unforeseen site condi-
tions can significantly increase the cost as well as the time to
resolve the claim. The study of 600 projects concluded that the
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cost of settlement of individual claims tended to be reduced by
their early resolution and that this applied to unexpected site
condition claims as well as other types of claims. Once the
claim left the project and was handled by higher levels of
management through litigation, it was found that the dollars
claimed rose and continued to rise.

Additionally, the longer the time for resolution, the chances
of the contractor succeeding increased and the percent of
claims dollars paid increased. The study found that, in general,
the amount of money paid on average was the same regardless
of what risk sharing provisions the contract contained. That is,
contracts with a differing site condition clause and contracts
that had no differing site condition clause, but which had dis-
claimers for site conditions stating that the contractor was re-
sponsible for all conditions, resulted in approximately the
same percentage of payment. That is, when owners attempt to
shift the risk for site conditions to the contractor, they are es-
sentially at risk to the same percentage as owners who apply a
differing site condition clause and assume responsibility for
conditions that vary from those represented by the contract
documents (3). The study also found that a significant number
of claims that had a differing site condition as the root cause of
the problem, were not asserted as a differing site condition
claim, but as other events under contract clauses. Apparently,
this was done in the contractor’s belief that it would be more
likely to recover a greater sum of money or time allocation for
arguing the differing site condition under a separate contract
mechanism.

The conclusion to be drawn is that equitable analysis of the
dispute should be promptly and quickly undertaken at the
project level with every effort made to resolve the dispute by
mutual agreement in an effort to reduce the cost of eventual
settlement of claims and their overall impact to the project.

An extensive study was conducted concerning the resolu-
tion of disputes based on a differing site condition clause. This
study (35) found that most differing site condition clauses, if
not identical to, are close to the federal differing site condition
clause in wording that identifies Type 1 and Type 2 conditions.
A Type 1 condition occurs when physical conditions at the site
are different materially from those indicated in the contract. A
Type 2 condition is said to occur if the contract was silent
about the possibility of the condition being encountered. Ear-
lier it was mentioned that the laws under which construction
contracts are administered in the various states are character-
ized as a hodgepodge of remedies (12). Despite the characteri-
zation, this extensive study of the court decisions found an ex-
traordinarily consistent pattern to the decisions of the courts
when confronted with the evaluation of an alleged differing
site condition. Figure 9 presents a simple flow chart for deci-
sion making that follows the pattern set in most judicial re-
view (35). Use of the flow chart analysis at the project level at
the early stage of the claim to determine if recovery is likely,
could result in lower cost with less administrative burden.

A somewhat similar study (36) was undertaken of claims
for unforeseen site conditions in contracts with a disclaimer
for site conditions as well as a requirement for the contractor
to warrant that it is fully responsible for all conditions encoun-
tered. The synthesis survey found that all responding agencies

make site condition information available to the contractors.
When contractors encountered conditions that were different
from those contained in contract documents made available for
review, the contractor would generally argue that the owner
misrepresented the site conditions. In general, the study de-
termined that if the conditions encountered did differ from
those represented and that reliance by the contractor on the
conditions represented was reasonable, then recovery by the
contractor was likely (36). Figure 10 presents a simple flow
chart developed in this study that can be used at the project
level by agencies that do not use a differing site condition
clause to make an early evaluation of the contractors claim and
evaluate whether recovery is likely.

If it is determined that recovery is likely, then an early
resolution should be undertaken. This may present somewhat
of a more difficult challenge for project level people to gain
acceptance for resolution, as it is likely that the management
of the agency made a deliberate decision to attempt to shift the
risk for unforeseen conditions to the contractor. Management
then may be hesitant to approve a claim for an unforeseen
condition, having decided contractually to place the risk on
the contractor. However, the extensive study found that the
percentage of settlements of the numbers of claims and in
dollar value of settlements was approximately the same when
unforeseen conditions were encountered (3). Therefore, pru-
dence dictates a prompt equitable resolution as the most bene-
ficial solution. However, legal counsel should provide local
advice, for some jurisdictions will enforce disclaimers on site
conditions.

Additionally, lower divisions of government may also have
taws for the administration of construction contracts as well as
providing for acceptable disclaimer provisions, and specifying
remedy methodology. For example, New York City has a dis-
pute resolution process that includes:

¢ Scope of work delineated by the contract,

¢ Interpretation of contract documents,

¢ The amount to be paid for extra work or disputed work,

¢ Conformity of the contractor’s work to the contract, and
e The acceptability and quality of the contractor’s work

(37).

A three-person panel consisting of two city employees and
one neutral person review submissions. (There is no provision
for a hearing with witnesses or examination of oral testimony.)
Claims for breach of contract or for damages for uncontem-
plated delay still are submitted to court for resolution. How-
ever, courts still enforce no damage for delay clauses even if
the delay is city caused (37).

Project Neutral

One technique that is being used in some commercial proj-
ects is the project neutral. The project neutral is an experi-
enced person, selected at the inception of a construction proj-
ect, who is acceptable to both the owner and the contractor
and who has no affiliation with either party. The objective is to
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FIGURE 9 Decision rules for resolving differing site condition disputes (28).

select a person both sides trust and respect and who can bring
an objective view to the construction contract. If a dispute
arises and the parties are unable to settle amongst themselves
through negotiation at the project level, the project neutral is
brought in. This person then investigates the dispute and, de-
pending on what specific arrangements have been made be-
tween the parties as to the handling of the matter, can either
recommend an impartial settlement, or the neutral can act then
as an informed mediator in attempting to achieve a common
settlement. The DRB process previously discussed is an ex-
panded use of this system, but the functioning of the DRB is
slightly different from a project neutral; the neutral does the
investigation and the DRB members receive presentations by
both sides. The primary objective is the same for both—to re-
solve the dispute equitably, amicably and quickly at the project
level. As with the DRB, the project neutral will periodically
visit the jobsite to keep familiar with the construction as it

proceeds and to be well informed in the event that his or her
services are necessary to investigate and make recommenda-
tions for settlement of a dispute. The neutral can function in
several ways, one is to make nonbinding recommendations
that would either be admissible or nonadmissible, depending
on the agreement between the parties in any subsequent pro-
ceedings in the event that settlement efforts fail. The expecta-
tion is that the neutral would bring objectivity, authority, and
trust to the table in the resolution process (38).

Mediation

Mediation is a technique in which an individual to facili-
tate the parties’ mutual resolution of a dispute. Mediation is
well known in labor management relationships, but it is used
extensively in all types of dispute resolution. In construction in
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FIGURE 10 Decision process for resolving misrepresentation disputes (29).

the United States, it is most commonly used after the project is
completed and when the parties seek resolution and each party
realizes that it may have some risk in its position. Typically,
mediators are available through private organizations, al-
though the American Arbitration Association does have a list
of mediators available for construction projects. The Institute
of Water Resources of the U.S. Army Corps of Engineers has
published a pamphlet that describes mediation in the con-
struction industry (39). Styles of the individuals who practice
mediation in the construction industry vary significantly based

on their personality and what they have found to be effective.
However the format of the mediation process is generally the
same. Both sides to the construction dispute will jointly select
the mediator and provide for payment in full in advance of the
mediation, which usually is a 1- or 2-day time period. The
mediator will receive, shortly before the mediation date, a brief
from each side outlining the position of the parties. The brief
is to give the mediator an understanding of the facts and pres-
ent the position of the party and serves to educate the mediator
to the nature of the dispute. The mediator requires that each



side to the mediation bring a decision maker to the table, so
that an agreement can be reached that will be binding on both
parties. Understanding that most public agencies require that
the settlement be submitted to a Board, a City Council, or
other approval body, the public agency must be represented by
someone on the staff with the authority to make a personal
recommendation to The Board of Directors. At the hearing,
each side presents its position for approximately one hour. The
mediator then will shuttle between the parties discussing the
pluses and minuses of its case and the likely outcome if it pro-
ceeds to litigation. Mediation is usually successful if both
sides are prepared to yield from their initial position and the
decision maker is able to objectively look at the strength of his
case versus the strength of the other party’s position. Once an
agreement is reached and before the parties depart. the media-
tor will draw up the agreement and have both parties sign,
indicating acceptance. A mediation in the United States is
primarily practiced after the project completion. It is com-
monly used during the project in the English-speaking por-
tions of the Far East (Hong Kong, Singapore, Australia, New
Zealand). In these areas, mediation is a part of the contract,
which establishes a mechanism for the appointment of a me-
diator at the beginning of the project and has a requirement
that disputes be submitted for mediation immediately when
the parties reach the point of unsuccessful negotiation at the
project level. The mediations are nonbinding, but do result in
substantial settlements of disputes early in the projects rather
than letting them drag out to the end of the project to be han-
dled by arbitration or litigation (40).

Arbitration

In general, there are two types of arbitration. The first type
is arbitration established as a matter of state or local law as
the remedy for a contractual dispute in the absence of litiga-
tion. The state law may frequently have details about how the
arbitration is conducted, may create a state organization to
administer the arbitration program and provide for arbitrators
(12). Under these circumstances, the case may be heard by a
single arbitrator or by a panel of three, all established as a
matter of law. The second general form of arbitration is estab-
lished either by contract provision as the sole remedy for dis-
putes or as a remedy if mutually agreed by the parties to the
construction contract. This type of arbitration is usually per-
formed under the jurisdiction of a private organization, the
most commonly used is the American Arbitration Association
(AAA). The Association provides rules for conducting the
arbitration, establishes sites, provides discovery, and will pro-
vide contract provisions to the parties desiring to specify its
services in the contract (41). The AAA has recently modified
many of its rules and procedures affecting construction arbi-
tration in response to suggestions and criticisms from users of
its services.

The U.S. Army Corps of Engineers has also used nonbind-
ing arbitration as a means of fact finding and obtaining an
unbiased viewpoint by an individual or panel, allowing ob-
jectivity to be the key motivation of the process. The process
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described by the Corps of Engineers (42) seems surprisingly
similar to other techniques with different names, for example a
project neutral. It is very interesting that the Corps admits that
a dispute at this stage may, in many cases, be the result of
people involved in the case whose perceptions may be skewed
by self-interest, who focus only on facts that tend to support
their own position, and who have an inability to see the other’s
point of view (42).

A study was undertaken of two different arbitration prac-
tices established by state law; the first in Florida, which re-
quires all claims below $100,000.00 to be submitted to state-
created arbitration and the second in California, where there is
no limit on the amount of a claim to be taken to state arbitra-
tion. Both of these situations apply to disputes with a state
contracting agency, not necessarily a local agency. The study
concluded that there was no specific relationship between the
size of the claim and the amount of payout. The study reported
that, in Florida, with a limit to arbitration of $100,000.00, the
average payout per claim was more than 50 percent of the
claim amount. In California, with unlimited potential for the
disputed amount to be submitted to arbitration, the average
award for arbitration has been approximately 35 percent of the
claim amount. California’s litigation experience before arbi-
tration became mandatory was 25 percent of the claim
amount. Thus, this study confirms the suspicions of many who
have believed that arbitration results in average payout to
contractors greater than the average amount awarded in court.
However, the benefits of arbitration to offset these claim costs
are the significantly lower costs and shorter time to resolution
compared with litigation (43).

AGENCY DISPUTE RESOLUTION
PRACTICES

A section of the questionnaire for this synthesis sought in-
formation from the agencies concerning techniques used at
both the project level and the central office level to resolve
disputes. The selections available in the questionnaire are
shown in Table 13. The results were somewhat surprising
based on the earlier responses to the survey that appear to in-
dicate that transit agencies were very aggressive in the man-
agement of disputes. The results may reflect that many of the
responding transit agencies do not have multiple projects in
different geographic areas underway simultaneously. Thus
structurally, it is much more conceivable to manage the project
closer to the agency, which could result in less distribution of
authority to the project staff by the agency management.

The results from the questionnaire do, however, show a
pattern of strong efforts to resolve disputes at the field level.
Table 14 shows survey results of the project-level dispute
resolution practices of the transit agencies. The results show
strong use of informal negotiations at the field level, with 95
percent of the reporting agencies indicating that they use this
technique with strong use of job meetings and change orders
and with collaborative problem solving being used by 71 per-
cent of the agencies. Collaborative problem solving was de-
fined in the questionnaire as a cooperative team approach
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TABLE 13

PROJECT EMPOWERMENT/CENTRALIZED APPROACH FOR DISPUTE RESOLUTION PRACTICES

Project Level Options to Resolve Disputes
Informal negotiations
Issue change orders to settle dispute
Use job meetings to settle disputes
Collaborative problem solving
Disputes Review Board
Partnering program
Delegating more authority to project staff

Training field personnel in claims avoidance and dispute resolution

Options Beyond Field Level to Resolve Disputes
Decisions of agency at higher levels
Formal negotiants
Mediation
Involvement of legal staff
Involvement of outside claims consultants
Project neutral/Nonbinding arbitration

Source: Survey Questionnaire

TABLE 14

PROJECT-LEVEL DISPUTE RESOLUTION PRACTICES

Technique/Resource Used to Assist in

Transit Agencies

If Used Is Practiced

the Resolution of Disputes Respondents (%) Increasing Decreasing

Informal negotiations 95 65

Job meetings 76 75 7
Change orders 62 69

Partnering 43

Collaborative problem solving 71 46

Dispute Review Board 38 63

Training field personnel in dispute resolution 55 64

Note: The percentage reported for each technique is the number of agencies who rate the method one of the three most
effective compared to the number of questionnaire responses. The percent increasing/decreasing is based on the number of

respondents for each technique.

between the parties to a dispute in which the focus is primarily
on solving the immediate problem, rather than fixing blame or
responsibility. .

The use of DRBs by the transit agencies was 38 percent or
8 agencies. The use of partnering reported by the transit agen-
cies was 43 percent. The use of DRBs by transit agencies can
also be explained by its origin with the Underground Technol-
ogy Research Council and its emphasis on underground con-
struction, particularly with tunneling. As the Los Angeles
project is built and additions are added underground in San
Francisco, Portland, Atlanta, Washington, Toronto, and else-
where, the use of DRB’s for this underground construction is
appropriate. The questionnaire also asked the respondents to
indicate whether they were increasing or decreasing their use
of the particular technique used at the field level to resolve
disputes. Use was indicated to be increasing by over half of
the agencies that were using each of the techniques with only
one agency reporting that it was decreasing the use of trying to
resolve disputes at job meetings (the questionnaire neglected
to ask if partnering was being used more or less frequently as
experience was gained). Respondents were asked to rank the
three methods that, in their opinion, were most effective in re-
solving disputes. Informal negotiation was rated most effective
by 95 percent of agencies. Job meetings were rated the second
most successful technique, followed by collaborative problem
solving, which received 10 votes, although none indicated that
it was the best method. These three areas, informal negotia-
tions, job meetings, and collaborative problem solving, were the
techniques for which agencies reported the highest percentage

of use (Table 14). Respondents were also asked to judge
which of the administrative techniques or additional resources
were the most effective in the resolution of disputes. The area
that received the most attention was early involvement of the
project manager in the dispute, judged by 65 percent of the re-
spondents as being the most effective administrative method,
the second being delegation of authority to field staff, at 60
percent. Early involvement of in-house claims staff was rated
effective by 50 percent of respondents. For complete results,
see Table 15.

Additionally, 18 of the responding agencies have an engi-
neering support group available to resolve design conflicts
during construction. It should be obvious that prompt re-
sponses to requests for information (RFIs) or requests for
classifications (RFCs) is vitally critical to preventing project
delay with resultant disputes and claims.

Agencies also report that 76 percent use agency design
staff, construction and/or contract administration support, or
have a designated problem intervention group that can be
promptly available at the project level to assist in the analysis
and resolution of disputes at an early stage.

Additional information reported by respondents concerning
procedures in use by agencies is shown in Table 16. This table
shows the results of the use of informal negotiations and for-
mal negotiation. The principal difference between the two
types is that formal negotiations take on the mantel of a
claim with full participation on both sides by legal counsel.
Informal negotiations generally take place without involve-
ment of legal counsel. Forty-eight percent of the reporting
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TABLE 15
MOST EFFECTIVE METHOD IN THE RESOLUTION OF DISPUTES BASED ON OPINION
OF RESPONDENTS*
Percent of Respondents Technique
57 Delegation of authority to ficld staff
24 Central office approval
10 Early involvement of outside claims consultants
29 Early involvement of legal staff
67 Early involvement of the project manager
52 Early involvement of in-house claims staff

*Respondents could select up to three techniques

Note: Number of selections by respondents for each technique in questionnaire compared to number of respondents.

TABLE 16
PROCEDURES USED BY AGENCIES IN AN ATTEMPT TO RESOLVE DISPUTES, BY PERCENTAGE
Informal Negotiations* 90
Field level 81
Central office 76
Legal department 5
Formal Negotiation** 71
Field level*** 14
Central office®** 67
Legal office™** 19
Discussion by administrative agency at different levels with increasing authority 43
Mediation 48

*Informal negotiation was defined in the questionnaire as “an attempt to settlc a dispute through casual discussions or
settlement without the structured procedures or legal trappings. For example an informal negotiation may take place at a job
meeting or telepbone conversation without involvement of legal council.”

**Formal negotiation was defined in the questionnaire as “an attempt to settle a dispute, claim, or lawsuit through

discussion or compromise in a formal manner, for example, with all parties represented by counsel, with structured procedures,

and with written submission.”

*xSeveral agencies indicated more than one level of negotiation.

Source: Survey Questionnaire

agencies indicated that they had used mediation to attempt
to resolve disputes and 43 percent reported that they had
sought decisions at higher levels of increasing authority to
settle disputes.

Agencies were also asked for their opinion concerning the
main obstacles to early resolution of disputes. The agencies
were asked to select up to four obstacles which, in their view,
constituted a problem to the early resolution of disputes. Inter-
estingly, none of the respondents believed that a lack of sup-
port either from the project manager or from agency legal
counsel was an impediment to the solution of a dispute. Only
5 percent lacked adequate technical support to assist in the
analysis of the dispute. Ten percent lacked the informal ad-
ministration process to facilitate negotiation. Fourteen percent
believed that either party was not allowing the administrative
process to work, that is, that either the agencies’ bureaucracy
or the contractors’ management would not let the process pro-
ceed to the settlement of the dispute. However, 76 percent of
the respondents indicated that lack of information from the
contractor to support its position in the dispute was the
principal obstacle to settlement. Apparently, this is not a par-
ticularly unusual event. The contractor would quickly know
that it is spending money in excess of what was anticipated
and will immediately submit a notice of intent to claim. It is

not uncommon to hear contractors say that they do not want to
divert the energies of their project staff during times of intense
construction activity to preparing claim packages. Nor do they
want to bring in additional staff to only look at the claims, but
want to wait and have the project staff prepare the documents
at a later date.

Forty-eight percent of the respondents indicated that there
was insufficient authority delegated to the project staff to al-
low the early resolution of project disputes. This may explain
the relatively low level of training field personnel in dispute
resolution by transit agencies, reported at 55 percent in Table
14, Respondents indicated that delegation of authority was the
second most effective technique to early settlement of claims.

The trend may be to do otherwise, for example the Cali-
fornia legislature recently passed a law affecting Los Angeles
County Metropolitan Transportation Authority requiring that
all potential change orders receive an independent review and
certification by agency counsel and agency contract admini-
stration staff. While authority may be delegated to the resident
engineer in Los Angeles to execute a change order up to
$25,000, he may not do so without prior review and approval
by the agency legal counsel and the agency contract admini-
stration staff, a trend that would be unfortunate if it adds sig-
nificant delay to the timely settlement of the dispute. As
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TABLE 17

MAIN OBSTACLES TO EARLY RESOLUTION OF DISPUTES BASED ON OPINION OF RESPONDENTS*

Percent of Respondents Obstacle

48 Insufficient anthority delegated to project staff

76 Lack of information from contractor to support its position in the dispute
0 Lack of support from Project Manager to assist in the dispute evaluation
0 Lack of involvement by agency legal counsel

14 Too much involvement by contractor legal representative
5 Insufficient project funding

29 Informal or formal agency policy to defer decisions on disputes until the end of the project

14 Either party not allowing administrative process to work

10 Lack of informal administrative process to facilitate negotiations

48 Defensive perspective by design engineer
5 Lack of the other technical support to assist in the analysis of the dispute

14 Too much involvement by legal counsel

10 Lack of approval by the central office

48 Belligerent manner of disputing party

48 Self-serving posturing by parties to the dispute

*Respondents could select up to 4 obstacles.

reported earlier in this synthesis, the timely settlement of dis-
putes after submission seems to reduce the total amount of
settlement dollars paid to a contractor. The complete results of
the response to the questionnaire on the opinion of respon-
dents as to the main obstacles to early settlement of disputes
are shown in Table 17.

Another area of interest is that 29 percent of the respon-
dents say that there is either an informal or a formal agency
policy to defer decisions on disputes until the end of the proj-
ect. This may be somewhat at odds from the earlier discussion
concerning the widespread use of schedules by transit agen-
cies. This would indicate a significant degree of tracking on
the part of all agencies of the contract progress. A common
administrator’s response in years past to a contractor’s request
for time extension to an otherwise entitled event would be
“Let’s wait until the end of a project to see how much time the
contractor needs.” With the level of scheduling effort in use by
all agencies, it is no longer true that the agency does not know
the effect of a claim event on construction duration. One would
expect, then, that the attitude of refusal to settle until the end
- of a project would have dissipated with the proliferation of so-
phisticated scheduling techniques.

Once again, this does not bode well for cost control of the
eventual settlement as the cost continues to grow in the con-
tractors view with the failure to complete the decision process
in a timely manner (3).

Forty-eight percent of the respondents indicated that a de-
fensive position by the design engineer was a principal obsta-
cle to the early resolution of disputes. This is hardly surprising, in
view of the studies that found that 50 percent of the total
amount of contract problems were a result of deficiencies in
the contract documents and with the aggressive nature of many of
the responding agencies to seek recovery from the design en-
gineer for errors and omissions. For the engineer to admit that
the problem was created by a deficiency in the design docu-
ments is to agree that he or she is responsible for either an er-
ror or omission. An example of a typical dispute involving an
engineer’s defense would be over a contractors’ claim for en-
tittement based on a contractual ambiguity. An ambiguity oc-
curs when there is more than one reasonable interpretation of

the contract documents. The contractor takes a position with
an ambiguity that is to its financial advantage. The engineer
will point to the other part of the contract that supports his or
her position. If an agency has an administrative review process
for the resolution of the dispute that requires unanimity on the
part of the reviewers to granting of the change orders for set-
tlement of the dispute, then opposition by the engineer will
certainly cause delay or perhaps present an insurmountable
obstacle to the settlement of a dispute, requiring that the dis-
pute eventually become a claim with full legal trapping. The
two other obstacles that receive significant attention by the re-
spondents were the inability to settle a dispute caused by the
belligerent manner of the disputing party (48 percent) and the
self-serving posturing by parties to the dispute (48 percent).
Both of these problems highlight people as being a principal
obstacle to the settlement of a dispute. The Construction In-
dustry Institute, in creating the Dispute Potential Index, simi-
larly found that people and their attitudes, training, etc. were the
most likely source of disputes on a project (18).

One of the primary goals of the partnering process is to
overcome these two obstacles by creating an atmosphere in
which parties on both sides of the dispute can look objectively
at the position of the other side and then act responsibly to
dispose of the dispute. Many of the other techniques described
have similar goals, including the DRB, collaborative problem
solving, mediation, the project neutral and nonbinding arbi-
tration. While the DRB was created primarily to analyze the
technical merits of a differing site condition, it also functions
to enable project participants to act responsibly in front of in-
dustry peers and recognize the position of the other party.

Thirty-three percent of the responding agencies indicated
that they require the escrowing of bid documents with high
dollar value contracts. However, use of this technique is facing
significant opposition from local contractors and construction
trade groups.

Secondly, escrowing of bid documents may no longer be
as effective as conceived by the Technology Committee on
Underground Contracting Practices. One member of this com-
mittee has concerns about its reliability because of the wide-
spread use of sophisticated computer techniques that allow



manipulation of the actual bid documents and creation of a
substitute bid document skewing the data differently from the
actual bid. The skewed document could then be submitted in
escrow as the actual bid preparation document. In former peri-
ods, contractors did not have this capability, but today’s ad-
vanced computer systems do create the possibility that con-
tractors could manipulate the bid documents, especially if they
believe that the contract has a window of opportunity for a
claim as they prepare their bid for the project. However, there
is no direct evidence that this practice either has occurred or
will occur.
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To obtain a perspective on claims settlements for general
completeness, agencies were asked for data. Agencies reported
that, for those who maintained records, 33 claims had been
submitted to litigation in the last 5 years, one of which re-
sulted in a 100 percent judgment for the contractor, one at 50
percent, and the remainder at 40 percent or lower, with one at
1 percent and another with case dismissal. A total of 15 dis-
putes were arbitrated with reported results at or exceeding 50
percent with the highest at 80 percent. Of four disputes re-
ported as being mediated, one settled at 50 percent and a sec-
ond at 100 percent.
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CHAPTER SIX

CASE STUDIES

TRACKING FIELD PROBLEMS

The Port Authority of Allegheny County (Pittsburgh) re-
ported that it tracks field problems in an effort to provide rapid
response to quickly resolve problems. This process is imple-
mented by a requirement in each of it’s professional service
contracts and each of it’s construction contracts for a monthly
progress report. This monthly progress report has a mandatory
section requiring the identification of potential problems. The
construction contractors submit this monthly report along with
their invoice for the previous month’s work. The construction
manager first receives the contractor’s report and must report
to the agency each potential problem raised by the contractor.
This could take the form of a copy of the response to the con-
tractor, discussing how the potential problem is to be solved, or it
can be a discussion of the rest of the story of the potential problem
with the construction manager’s recommended solutions for con-
sideration by the agency. The Port Authority finds that this is an
effective way to identify problems early, when numerous options
are available that could lead to inexpensive solutions.

PERFORMANCE-BASED CONSULTING
CONTRACTS

The Port Authority of Allegheny County also reports that it
now ties the fees paid for design and CM consulting services
to performance reviews. This practice commits 60 percent of
the fee to the minimum fee that will be awarded to the con-
sultant, the remaining 40 percent is at risk, based on the per-
formance of the consultant. The Port Authority has two types
of design contracts, one for a single project, for which it insti-
tutes incremental work orders. A performance rating occurs
after each work order and results in the award of a portion of
the 40 percent, based on the consultant’s performance against
its expectations. The second type of contract is a work order
contract, which is used for smaller tasks and requires a review
period every 6 months. Each consultant has a description of
their performance review items and their rating. The rating is
done by Port Authority staff who have direct knowledge of the
performance of the consultant. To date, there has been no sta-
tistical analysis of the effect of using this system, but both the
Manager of Construction and the Manager of Design have ex-
perienced improved performance from consultants when a fee
determination review resulted in reduced fee for the previous
period. They believe that this has made the consultants more
responsive to the requirements of the agency, which results in
reduced disputes and claims by the construction contractors.

CHANGE CONTROL SYSTEM

The Los Angeles County Metropolitan Transit Authority
(LACMTA) has developed and implemented a computer-based

Construction Contract Change Control System. The system is
an interactive software package that is used by all levels of the
construction management team. The system networks between
the agency’s staff and its construction management offices,
down to each resident engineer office. The system has stan-
dardized input and output at the resident engineer office for all
areas of the change order process. Modules for the generation
of Change Orders, Requests for Information, Potential Claims,
Claims, and for Contract Submittal Processes are included.
The system generates all required letters, forms, and documen-
tation in addition to creating a historical record. Real-time in-
formation is shared at the construction management offices
and at the agency’s staff in a consistent format, allowing man-
agement overview in real time of each contract’s current
status. Trend reports can be generated that forecast project
costs in real time for multiple projects and multiple consult-
ants. Personnel using the system who were present before its
implementation estimate a 100 to 400 percent savings in time
over the previous system. The system requires that all changes
and claims have a basis that allows management review of the
causes and cost. The system also has a module that allows the
agency to manage within the Change Control System its Con-
sultant Contract Changes. This module has limited access and
also controls access to various portions of the system. The
agency reports that the system has the following benefits for
executive management:

¢ Visibility of program and project construction change
activity and related cost,

e The ability to monitor overall contract change perform-
ance and cost of construction in consultant contracts,

¢ Change trend data that indicate potential problems,

¢ Standardized change data to be presented to the govern-
ing board,

¢ The ability to request and receive unique data summaries
to respond to board inquires, and

¢ Rapid responses to public information requests.

But perhaps more importantly for the manager of an indi-
vidual project, it allows specific contract change submittal and
claims trend data indicating areas needing attention and allow-
ing rapid response of management to any trend indicating
negative performance. The Los Angeles Red Line Segment
One project was placed in service in May 1991. This project
resulted in a cost growth from the base award of construction
contracts through final closeout of some 24 percent. At the
present time Segment Two of the Los Angeles Metro is still
under construction, however a portion of this project has al-
ready been placed in service and all underground excavation
has been completed in the remaining portion of the project.
The current estimated cost growth from awarded construction



contracts is only 12 percent. LACMTA implemented a number
of fundamental construction contract packaging practices with
the second segment to reduce change orders over the first
segment, but implementation of the CCS system is viewed by
management as one of the techniques that have been successful
in reducing cost growth. The system currently is being marketed
by LACMTA and has been implemented in the new Puerto Rico
project and is being seriously considered by another system
about to undertake additional construction: it also is being ac-
tively marketed to construction undertakings other than transit.

In addition to LACMTA, other agencies have found that
gathering and maintaining historical data are important com-
ponents of managing cost growth of changes and claims in the
future. A danger to be concerned about is the maintenance of
the historical data during periods of construction inactivity.
Transit agencies’ construction programs are driven by ap-
provals for new projects, project expansion, or for renovations.
When an agency reaches its presently approved construction
goal, it should exercise care and prudence to maintain the
historical records generated during the project for the future
when new projects or expansions are approved. The loss of
this historical data can result in an agency essentially having
no history on which to draw in managing its cost growth from
disputes and claims.

DEBARMENT OF CONTRACTOR

The low bidder on a public works contract in the United
States must be awarded the contract if it is determined that the
contractor is responsive and responsible. Responsive has to do
with the compliance by the bidder to all of the requirements of
the bid submittal process. Responsibility has to do with the
integrity and capability of the contractor to execute the work.
A contractor who is debarred cannot receive a public works
contract during the period of debarment. California state law
allows the City of San Francisco to develop its own laws re-
garding competitive bidding of public works contracts. Under
this process, a contractor received a construction contract for
the San Francisco Muni Project. The contractor submitted a
claim followed by subsequent litigation concerning certain al-
legations. During the claim hearing and litigation process,
certain of the contractor’s damages were determined to be
wrong, however, the contractor refused to revise its damages
and continued to pursue the claim for the full amount of its
original request even with the knowledge that its damages
were incorrectly stated. The City’s contracting laws allow an
administrative action to be taken against a contractor if it is
determined that the contractor knowingly submitted a false
claim. An administrative hearing was held with the evidence
presented that the contractor had knowingly submitted and
pursued an incorrect damage claim and lawsuit. The San
Francisco law provides that if a hearing determines that a
contractor failed to obey the regulations of the law, it would be
declared an irresponsible bidder for a petiod of 5 years, and
not be allowed to receive any construction work from the City
of San Francisco for that period. The contractor appealed this
decision and the State Court of Appeal agreed with the City of
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San Francisco. This type of action by the City serves to keep
contractor claims reasonable and based on a current factual
analysis rather than an inflated statement of damages. While it
may not in itself reduce the number of claims, such provisions
can keep the dollar value of those claims much more reason-
able and also serve to reduce final settlements.

PREQUALIFICATION OF BIDDERS

Prequalification of bidders is reported by New Jersey
Transit to be an effective way to reduce changes and claims on
complicated projects. This agency has established prequalifi-
cation of bidders as a requirement on a case-by-case basis.
Each potential new contract is examined by staff to determine
whether or not prequalification should be required. It is gen-
erally used by the staff when the construction is out of the or-
dinary and it is important to have knowledgeable, experienced
contractors, or if there is the likelihood of significant public or
safety impact from the construction. Prequalification of bid-
ders is also required when New Jersey Transit issues a design-
build contract. The project is initially advertised to the con-
tracting community as a contract requiring prequalification of
bidders. The agency has no one fixed procedure for doing this,
but tailors the prequalification process to the needs of the in-
dividual contract. This is determined by the size of the contract
and complexity of the project. On an extremely complicated
project, New Jersey Transit uses a three-stage selection proc-
ess, involving first a brief submittal of qualifications, followed
by a second, more substantial submittal from those firms
judged to be capable based on their brief submittal, and third,
followed by interviews. The bidding contractors are asked to
fill in a detailed questionnaire of their experience, which is
submitted and evaluated. Those firms judged to be qualified
are requested to submit bids. The agency reports that this
process is fully in compliance with the public contracting laws
of New Jersey and the agency has met with no legal chal-
lenges from the contracting community to the use of this pro-
cedure. Several contractors who were judged not qualified in
the selection process did submit written protests to the agency
over their nonselection, to which the agency responded directly
in writing, which satisfied the contractor. The agency also lets
many contracts through the normal solicitation process with-
out prequalifications and then judges the responsiveness and
responsibility of the contractor as part of its bid award process,
generally using the submission of a payment and performance
bond as adequate assurance of responsibility. The agency re-
ports that this prequalification process is extremely helpful in
finding qualified contractors to do complicated construction
tasks with a minimum of changes and claims.

USE OF CONSULTANTS FOR
WORKLOAD SURGES

Chicago Transit Authority (CTA) indicates that it has
shipped more design responsibilities to outside agencies in an
effort to reduce the potential for contract disputes and claims.
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CTA has traditionally used in-house resources for both de-
sign and construction management, but recently faced a sig-
nificant surge in its workload with which it was unable to
adequately cope. Serious consideration was given to CTA’s
traditional means of accommodating increased work, which
was to hire additional staff, but finding adequately trained and
qualified recruitment candidates was difficult. Additionally,
CTA believed that hiring additional staff employees, consider-
ing the available sources, would diminish the quality of the
design documents leading to more disputes, changes, and
claims. Therefore, to accommodate the surge, they sought the
assistance of qualified design consultants and construction
management consultants for the surge work. Once the surge
was completed, over several years, the services of the design
firms and construction management firms were diminished.
CTA believes that this method maintained a traditional high
quality of design documents and lead to reduced claims in the
management of the project by ensuring that all of the person-
nel involved in the design and construction management proc-
ess were qualified, trained, and experienced professionals.

OWNER FURNISHED MINING
EQUIPMENT

By the early 1990s, the Toronto Transit Commission
(TTC), which operates a well-established commuter transit
system, received approval for major expansion of the system.
However, it had been some time since TTC had accomplished
a major construction project, so it essentially had no on-going
staff capability in place. The Commission retained a consult-
ing team who put into place a strong project management or-
ganization. The team undertook a study of the contracting
practices it would recommend for the forthcoming construc-
tion program, much of which would be underground, and rec-
ommended a package that included all of the recommenda-
tions of the Underground Technology Committee—an in-place
Distribute Review Board, escrow of bid documents, and a
geotechnical design summary report—added partnering and
introduced a new concept of construction to the planned tun-
neling. This new technique was for the owner to purchase the
tunneling machines in advance of awarding the construction

contract, and require the contractor to use the owner-furnished
machine. One of the primary purposes of this idea was to al-
low the owner to control the type of machine to be introduced
into the construction project. One observer to the underground
construction contracting sitnation has observed that, no matter
how much geotechnical information is provided to the bidding
contractors, the owner is still committed to engage the contrac-
tor that is the most optimistic about the expected conditions,
the machine, and the machine’s performance. TTC purchased
two earth pressure balance machines with ripper-type heads
for use on the first expansion project, which was to be the Eg-
linton Line. A principal financial backer of these projects was
the Province of Ontario and when the political parties in
power changed through the election process and the econo-
mies of both Toronto and Ontario weakened, many projects
were shelved or canceled, although the Sheppard Project, ex-
tending eastward in Ontario, was allowed to proceed. How-
ever, the geology was different on this project than on the Eg-
linton Line, requiring TTC to purchase new heads for the
tunneling machines to accommodate the expected boulders
that are present on the Sheppard Project and had not been dis-
covered in the Eglinton Line. By mid 1997, a construction
contract had been awarded and assembly of the earth pressure
balance machines in the cut-and-cover portal was expected to
commence by early summer of 1997. These two machines will
each dig a 3.5-kilometer tunnel. TTC further required that
contractors be prequalified for the right to submit construction
bids. Seven firms submitted prequalification credentials, one
firm was disqualified for lack of previous experience with
earth tunneling and one qualified firm failed to submit a bid.
This resulted in five bids being submitted, with the low three
bids being very tight and slightly under the engineer’s esti-
mate. The contract provides baselines for machine production
and for machine performance similar to that described for a
geotechnical design summary report as a geological baseline.
That is, the owner expects the machine to perform at a certain
level of efficiency and productivity and is responsible if it fails
to achieve that rate. The expectation is that by providing what
engineering believes to be the best machine for the expected
geology in the tunneling construction, disputes will be mini-
mized and the impact of tunneling through an urban environ-
ment will also be lessened.



CHAPTER SEVEN

CONCLUSIONS

This chapter contains conclusions from each of the subject
areas in the synthesis, including: ways to avoid disputes, a
program to recognize the potential for disputes in individual
projects, discussion of practices used to resolve disputes at the
project level in order to avoid their escalation, and suggested
areas of future study.

The most common causes of disputes in construction are
deficiencies in the contract documents (50 percent of the total
number of disputes) and site conditions (35 percent of total
dollar value of disputes). These figures are the result of de-
tailed study of the underlying causes of disputes as contrasted
with the contractor’s characterization of the dispute. Contrac-
tors will characterize a dispute to improve their chances or
percentage of recovery. Certainly the rate of design deficien-
cies can be improved with better management of the design
documents preparation. All responding agencies reported
having a systematic means of tracking cost growth of contracts
from the point of award to final closeout. Eighty percent of re-
sponding agencies indicated that they maintained a separate
record of the project disputes that had occurred in the last 5
years. Detailed recordkeeping allows self-evaluation of the
success of various programs to minimize future claims and
can indicate areas that require additional concentration of ef-
fort to prevent disputes.

Three reasons strongly indicate that early resolution of dis-
putes is in the best interest of the project:

¢ Contractor’s claim value increases,
¢ Likelihood of recovery increases, and
¢ Percentage of recovery increases.

This indicates that all three situations involve enhanced re-
covery by the contractor as time passes. With this in mind, it
will be well for agencies that presently have either stated or
informal policy of not resolving disputes until the end of the
project to reexamine their practice.

All responding agencies reported that they make available
to bidders the information known to the agency concerning
site conditions. Agencies use of the differing site condition
clause is far from universal, although several agencies re-
ported that they do use the differing site condition clause even
though pot legally required to do so to achieve better bid re-
sults by accepting the risk of unknown conditions. Detailed
industry studies comparing the results of contractor’s claims
under contracts with differing site condition clauses and con-
tracts that placed the risk of unknown conditions on the con-
tractor, show that recovery by the contractor as a percentage of
frequency of claims and dollar value of claims is somewhat
similar. This finding would indicate that contractors who
make claims for misrepresentation (the second case described
above) recover approximately the same amount as if the
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contract placed the risk for site conditions on the owner. The
underground technical community has suggested three prac-
tices to reduce exposure to claims from site conditions and to
quickly respond by investigation and consideration of contrac-
tor’s claims. The first of these approaches is to publish as part
of the contract documents a Geotechnical Design Summary
Report, which clearly sets out the expected behavior of the un-
derground conditions with regard to the expected method of
construction by the contractor. The second practice is to €s-
crow the bid documents of the successful bidder, allowing
these documents to be examined in appropriate dispute situa-
tions to determine more reliably how the contractor interpreted
the contract data in the preparation of its bid. The last practice
recommended was to create a Dispute Review Board, sitting
during the life of the contract. If one assumes that agencies
with a practice of not resolving disputes until the end of the
project would not use a Dispute Review Board, then half of
the remaining agencies are employing a Dispute Review
Board on their projects. It is likely that these are more com-
monly in use with underground construction.

The construction industry in general has implemented a
number of practices to avoid disputes. These include design
reviews, value engineering studies, constructibility reviews,
and quality assurance/quality control throughout the design
process, among others. This synthesis concludes that use of
these practices by the transit industry is significant. Ninety
percent of the responding agencies use value engineering
studies during the design stage. In the case of design reviews,
both the number of reviews and the level of effort expended in
the review were significant. All of the transit agencies do de-
sign reviews, with an average of more than three reviews
during the design of the project. The design review is gener-
ally done at the completion of the preliminary design, then
somewhere near mid point of the design, and again near the
finalization of the design. Constructibility reviews were also
heavily used by agencies and 80 percent report having insti-
tuted QA/QC requirements as either part of their in-house de-
sign or as a contract requirement with their design consultants.
Industry studies have shown that all of these practices have a
cost/benefit ratio exceeding 10 to 1 and the average impact on
construction costs is between 2 and 4 percent for each of the
programs.

Two new contract time programs, A + B and the incen-
tive/disincentive clauses are in use by industry. They have
been more commonly used in rehabilitation and replacement
of existing facilities than in new construction. They have re-
sulted in reduced construction time over the engineer’s esti-
mate and even further reductions in construction time over the
contract time, This reduced construction time has been achieved
with no increase in contract cost. Agencies savings were real-
ized as a result of the reduced construction management and
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support necessary by the agencies. No study has been done as
to whether contracts with the A + B method or the incen-
tive/disincentive method have resulted in reduced costs asso-
ciated with changes, claims, and disputes. While no transit
agency reported using these scheduling techniques, there ap-
pear to be substantial benefits to owners using the technique.
Such studies should be undertaken to determine whether the
use of this scheduling technique would reduce disputes in
claims in addition to the other benefits.

Based on industry practice, transit agencies should con-
sider mandating that the design effort, either in-house or by
contract, include QA/QC practice. Based on cost/benefit ratios,
transit agencies could benefit from using value engineering,
constructibility reviews, and design reviews during design.

Transit agencies also report significant use of construction
scheduling as a contract requirement (100 percent of respond-
ing agencies use contract scheduling). Industry has also devel-
oped a litmus test to predict the susceptibility of a project to
disputes. Tests of this system show that it is a relatively reli-
able system of predicting the success of the project with regard
to dispute and claims.

The responding agencies use all of the techniques identified
by industry practices for the early recognition of disputes. In
essentially every category of reported use, the transit agencies
used the technique at a high level of intensity. Proactive proj-
ect management scheduling is also extensively used by the
transit agencies as a means of identifying disputes at an early
stage. Agencies also extensively used prebid and preconstruc-
tion meetings as both a contract management technique and as
an early indicator of a dispute. Regular review of project
documentation is also used as an early indicator of the poten-
tial for a dispute. More than half of the responding agencies
indicated that they have revised their change order proce-
dures within the recent past to more effectively manage
and settle issues as mutually agreed changes before they be-
come disputes.

Agencies identified two of the principal obstacles to the
early resolution of disputes as being related to the attitude of
the people involved in the dispute. Many of the practices
presently used by industry are, in large measure, a reaction to
the problem of individual personalities that prevent the resolu-
tion of disputes. Dispute Review Boards, partnering, and a project

neutral in some way all serve to influence the opinions of par-
ties to the process of resolution of the dispute. The Dispute
Review Board publications document extremely high success
through this nonbinding advisory body. This allows resolution
of the dispute during the project with all of the ancillary cost
savings otherwise associated with protracted litigations.

A study has provided objective information as to the effec-
tiveness of partnering in reducing the cost of disputes t proj-
ects, improving the scheduled completion of projects, reducing
total change orders, and increasing value engineering contract
savings initiated by contractors.

The use of a project neutral and mediation both serve to
have a higher level of management objectively review the is-
sues without the burden of having previously taken a position.
Agencies are increasingly using both informal and formal ne-
gotiations as a principle vehicle, along with collaborative
problem solving to resolve disputes. However, a limiting
problem is that agencies believe that insufficient authority is
delegated to project staff to allow effective resolution of dis-
putes on an on-going basis. Industry has found that the es-
crowing of bid documents has been successful in settling dis-
putes over elements of cost and methodology that the
contractor alleges was part of its bid. These arguments can
quickly and effectively be settled by the observation of the bid
without any concern that the documents may have been re-
vised sometime after the fact.

In addition to the established industry practices, transit
agencies have implemented a number of practices that are
somewhat unique, all to improve program performance. These
practices include: performance-based fees for consultant con-
tracts, prequalification of construction contractors, hiring con-
sultant services for workload surges, and establishment of a
sophisticated computer-based contract changes management
system. Toronto Transit Commission is also trying the tech-
nique of providing the tunneling machine to bidding contrac-
tors to enhance construction performance.

On the basis of information gathered for this synthesis, the
following research topics have been identified as areas for
further study: avoidance and management of claims, including
internal training; establishing and implementing QA/QC pro-
grams for transit projects; and understanding owner expecta-
tions and limits of authority.
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APPENDIX B

Responding Agencies

LA County Metropolitan Transportation Authority
Los Angeles, California

San Diego Metropolitan Transit Development Board
San Diego, California

San Francisco Municipal Railway
San Francisco, California

Washington Metropolitan Area Transit Authority
Washington, D.C.

Tri-County Commuter Rail Authority
Ft. Lauderdale, Florida

Chicago Transit Authority
Chicago, Illinois

Metra
Chicago, Illinois

Regional Transportation District
Denver, Colorado

Metropolitan Atlanta Rapid Transit Authority
Atlanta, Georgia

Bi-State Development Agency
St. Louis, Missouri

Port Authority Trans-Hudson Corporation
Jersey City, New Jersey

Tri-County Metropolitan Transportation District of Oregon
Portland, Oregon

Southeastern Pennsylvania Transportation Authority
Philadelphia, Pennsylvania

Metropolitan Transit Authority of Harris County
Houston, Texas

Massachusetts Bay Transportation Authority
Boston, Massachusetts

New Jersey Transit Corporation
Newark, New Jersey

MTA Metro-North Railroad
New York, New York

Port Authority of Allegheny County
Pittsburgh, Pennsylvania

Calgary Transit
Calgary, Alberta, Canada

Montreal Urban Community Transit Corporation
Montreal, Quebec, Canada

BC Transit
Surrey, British Columbia, Canada



THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research
Council, a private, nonprofit institution that provides independent advice on scientific and
technical issues under a congressional charter. The Research Council is the principal
operating arm of the National Academy of Sciences and the National Academy of Engineering.

The mission of the Transportation Research Board is to promote innovation and progress
in transportation by stimulating and conducting research, facilitating the dissemination of
information, and encouraging the implementation of research findings. The Board’s varied
activities annually draw on approximately 4,000 engineers, scientists, and other transportation
researchers and practitioners from the public and private sectors and academia, all of whom
contribute their expertise in the public interest. The program is supported by state transportation
departments, federal agencies including the component administrations of the U.S.
Departiment of Transportation, and other organizations and individuals interested in the
development of transportation.

The National Academy of Sciences is a nonprofit, self-perpetuating society of distinguished
scholars engaged in scientific and engineering research, dedicated to the furtherance of
science and technology and to their use for the general welfare. Upon the authority of the
charter granted to it by the Congress in 1863, the Academy has a mandate that requires it to
advise the federal government on scientific and technical matters. Dr. Bruce Alberts is
president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the
National Academy of Sciences, as a paralle]l organization of outstanding engineers. It is
autonomous in its administration and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government. The
National Academy of Engineering also sponsors engineering programs aimed at meeting
national needs, encouraging education and research, and recognizes the superior achievements of
engineers. Dr. William A.Wulf is president of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences
to secure the services of eminent members of appropriate professions in the examination of
policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences, by its congressional charter to be
an adviser to the federal government and, upon its own initiative, to identify issues of
medical care, research, and education. Dr. Kenneth 1. Shine is president of the Institute of
Medicine.

The National Research Council was organized by the National Academy of Sciences in
1916 to associate the broad community of science and technology with the Academy’s
purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become the
principal operating agency of both the National Academy of Sciences and the National
Academy of Engineering in providing services to the government, the public, and the
scientific and engineering communities. The Council is administered jointly by both
Academies and the Institute of Medicine. Dr. Bruce Alberts and Dr. William A. Wulf are
chairman and vice chairman, respectively, of the National Research Council.







